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ROTAX TEST STAND 
FOR AC. AND D.C. 


GENERATORS 


The test stand shown gives precision 
test results on alternators up to 15 kVA, 
or D.C. generators up to 9 kW, over a 
speed range of 2,500 to 10,000 r.p.m. 
It can be supplied as a combined unit, 
with full instrumentation for testing 
both alternators and generators. With 
pressure gauges and flow indicators 
fitted, it is suitable for testing pumps, 
compressors and other hydraulic units. 
@ Unit to be tested, conveniently sited 
for observation whilst running. 

@ Test stand supplied complete with 
load banks and an air supply for cool- 
ing unit under test. 

@ Steel cabinet with hammered finish. 


Colour as required. 


BIG RANGE... 
COMPLETE SERVICE 


Rotax have developed a range of test 
stands for all types of generators and 
alternators and one should suit your 
needs. If you require a more specialised 
instrument Rotax engineers will be glad 


to advise you. 


Pee Re 


romps — 


a th Height 
25" 58.50" 


For further information on Rotax test stands. 


please write or telephone:—\industrial Group, Rotax Limited 


WILLESDEN JUNCTION, LONDON, N.W.10 (ELGar 7777) 


LUCAS-ROTAX (AUSTRALIA) PTY., LTD. Melbourne and Sydney, Australia 


LUCAS-ROTAX LTD. Toronto, Montreal and Vancouver, Canada. 
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THE AEROPLANE and ASTRONAUTICS 


Products fromS MINT HIN 


AVIATION DIVISION 


This is the last of a series of six insets which 
have appeared in this journal at intervals 
from March, 1959 onwards. 
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Kelvin Hughes 
’ Barometer, 
Station Type 
For use by Aerodrome 
f Control Towers and 

similar establishments, 

the Station Barometer is a sensitive altimeter 


a 


} 
1 


calibrated to the I.C.A.N. Law to give maximum 
accuracy over its range of 0-10,000ft. or 0-5,000 
metres. Both types have a barometric scale range 
of 800-1050 millibars. The instrument is fitted in 
a metal carrying case complete with correction 
card. 


& 


Waymouth Connectors 

A large range of connectors is available for cable 
mounting, panel mounting or bulkhead mounting. 
All connections are silver plated and will operate 
at temperatures up to 250°C. Available both in 
sealed and unsealed versions, the connectors 
have positive Jocking action which ensures 
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Smiths Brake Pressure Gauge 

A wide range of direct reading Brake Pressure 
Gauges, including single, triple and quadruple 
pointer types, is available. The gauges are suitable 
for use with all types of pneumatic and hydraulic 
braking systems within their respective ranges. 


Kelvin Hughes Data Transmission 
Test Unit 

This unit accepts 400 c.p.s. signals from various 
types of synchros and potentiometers and provides 
an accurate indication of angle. It may be used as a 
transmitter in a similar manner. An 8” dia. dial 
calibrated 0-360° in } degree strips allows an overall 
accuracy of better than } degree by having the 
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vibration proof connection at all times. ““Null Meter” included on the front panel. 
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Basically a pressure head with holes drilled in its 
leading and trailing edges and mounted vertically 
downwards. Under normal conditions this conveys 
a small positive pressure to the Ice Detector Relay 
but under icing conditions it exhausts the system. 
The resultant change in pressure in the Relay Unit 
is used to provide either visual warning or to 
operate the de-icing system. The Head incorporates 
a heater. Suitable for installation through pressure 
hulls. 


Kelvin Hughes Pitot/Static Head 

The High Speed Pitot/Static Head, developed in 
collaboration with the Ministry of Aviation, is 
designed for use on transonic aircraft to provide an 
accurate source of Pitot and Static pressure through- 
out the speed range up to Mach numbers in excess of 
unity. Overall length of the head is 80” to ensure 
that airflow around the Pitot entry and Static slots 
is unaffected by the aircraft structure at high Mach 
numbers. 


Waymouth Standard 

Double Pole Relays 

Extensively used in aircraft electrical installations 
these relays are manufactured for general duty use 
in 6, 12 and 24v. D.C. circuits. The contacts are 
sintered silver nickel alloy and will carry 10 amperes 
at 24v. D.C. Robustly constructed and tropically 
finished, the units weigh 6 ozs. 
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Smiths Ice Detector Relay 

Used in conjunction with an Ice Detector Head, 
the relay forms part of an ice detector system 
which automatically gives warning or brings into 
operation de-icing equipment as soon as ice 
starts to form on vulnerable parts of an aircraft. 
Maximum total current consumption is 7.5 amps, 
24v. D.C. 


. | ye 
Kelvin Hughes Pitot/Static Test Unit 
Designed to meet the requirement for highly 
accurate portable test equipment for use with 
modern pitot/static sensing devices such as Air 
Data Systems, this apparatus comprises two 
accurate pressure transducers, control valves, 
fine adjusting bellows, pitot head adaptor and 
dual purpose hand pump. Overall accuracy of 
both outputs is +.015in.Hg. 


Waymouth Heavy Duty 

Single Pole Relays 

For remote switching in aircraft circuits where a 
heavy current is involved, these relays are for use 
in 6, 12 and 24v. D.C. circuits. Tropically 
finished and mounted on a Bakelite base, the 
relays have heavy duty self cleaning copper 
contacts which will carry a maximum overload 
current of 50 amperes at 24v. D.C. Weight 4 ozs. 
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Smiths Torque Switch 

Provides a means of detecting that the A.C. voltage 
is within the limits required to operate ancillary 
equipment using the 400 cycle supply. In con- 
junction with suitable relay circuits the Torque 
Switch can be used to automatically indicate 
failure or change over to stand-by supply in the 
event of supply failure. 


Waymouth Miniature Relays 

Weighing only 1 oz. and having a cubic capacity 
of under | cu. in. these miniature relays are 
designed for operation in 6, 12 or 24v. D.C. 
circuits. Contacts are of rhodium flash and carry 
1 ampere at 24v. D.C. 
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Smiths Generators 

& Motor Generators 

A standard Size 11 Motor-Generator with high 
linearity and very low residual voltages. The 
generator will be available as a separate component. 


Smiths Servomotors 

Standard servomotors include Sizes 07, 10, 11, 
15 and 18. All these are available with any 
desired winding and some are also available in 
50 C/S versions. 
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Smiths 360° Counter 

The smallest counter of its type indicating by three 
figure presentation angle of rotation of a shaft or for 
providing heading information on navigation 
equipment. The counter has large clear numbers 
and } degree divisions make for accurate reading. 
The instrument will function satisfactorily in the 
range of temperatures between —40°C and +70°C. 


Smiths Rate Gyroscopes 

Rate Gyros are available in two types covering 
requirements in missile, aircraft and marine use for 
small, highly robust, sensitive rate gyros. Life-hours 
between overhaul are as high as 3,000 hours. 


Specially printed binders are available on request. Please write on your business letterheading for this 
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Smiths Gear Heads 


These Size 11 gearheads provide compact gear 
reduction in conjunction with Size 07, 10 or 11 
motors. They are notable for their low cost. 


Smiths Micro Relay 


These newly developed relays measuring only 
0.29 in. diameter and .475 in. long are capable of 
switching $ amp. D.C. under severe conditions of 


heat and shock with high reliability. 


binder. Additional copies of this inset and the previous ones can be sent direct to members of your 
organisation who require them. Please detail them on your application. 


SMITHS avisrion orvision 


SALES AND SERVICE, KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDLESEX 
Telephone Wembley 8888 


KELVIN & HUGHES (AVIATION), WINCHESTER ROAD, BASINGSTOKE, HANTS 
Telephone Basingstoke 690 


WAYMOUTH GAUGES AND INSTRUMENTS, STATION ROAD, GODALMING, SURREY 
Telephone Godalming 1330 


KLG AVIATION PRODUCTS, PUTNEY VALE, LONDON, SW15 
Telephone Putney 8111 
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Twin after-burning engines give the USAF T-38 Talon high performance with safety. 


TO TRAIN SPACE AGE AIRMEN IN SUPERSONIC 
DEFENSE-NORTHROP’S T-38 TALON 


Northrop is now producing the T-38 Talon for the U.S. Air Force Air Training 
Command. Pilots who have flown the T-38 agree that this is the plane in which the 
new generation of airmen can safely master the art of supersonic flight. 


The twin jet T-38 is a member of the same low-cost and simplified-design family 
as Northrop’s N-156F Freedom Fighter. Both incorporate similar performance 
characteristics and are powered by General Electric’s J85 engines. Both reflect 
lower production costs, require only half the fuel to operate, and are far easier to 
maintain than aircraft of comparable performance. Both the T-38 trainer and the 
N-156F fighter are flying and ready for the Free World today. 


a ‘NORTHROP INTERNATIONAL 


A Division of NORTHROP CORPORATION, Beverly Hills, California 
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Northrop’s Mach 2 Freedom Fighter—the 
N-156 F—the modern, multi-purpose fighter. 
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3 YEAR COMMISSIONS 


The Saunders-Roe P.£31, at present undergoing sea-trials with the Royal Navy. 


as Helicopter Pilots in the 


ROYAL NAVY 


It was the Royal Navy which pioneered the Service use 
and operating techniques of helicopters. 

Their versatility makes them of vital importance to the 
Navy for anti-submarine duties, landing Marine Com- 
mandos, rescue work, and many other tasks. 

You can now join as a commissioned officer for 
specialised training to serve as a helicopter pilot. 

The term of engagement is five years and you will 


receive a tax-free gratuity of £675 on completion of ser- 
vice. The increasing and widespread use of helicopters 
offers opportunities to trained pilots in civil life afterwards. 
Ages of entry are between 17 and 23. 


For full details write to: 


OFFICER ENTRY, Dept. AP 17, THE ADMIRALTY 


QUEEN ANNE'S MANSIONS, LONDON, S.W.1. 
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CIRCUIT VARIATIONS WITH 
THE NEW THORN 9-TERMINAL 
ILLUMINATED PRESS SWITCH 


3 ALTERNATIVE CAPS 


Transparent Indicator Cap in Polystyrene 
or Glass with surface facets to ensure 
visibility from all angles. Colours available 
Red. Green, Amber, Clear. Blue, Yellow. 


This extremely compact Illuminated Press Switch employs the 
now famous Atlas Midget Panel Lamp and by the incorporation 
of the 5-terminal arrangement, is capable of 34 circuit variations. 
As shown, three different caps can be employed for indicating or 
dimming purposes and each is available in a wide range of colours. 
The units are vibration proof, maintaining predetermined contact 
Dimmer Cap in metal and glass with metal PTessures and can be supplied for 6, 12 and 28 Volt circuits. 


rotary shutter. Built-in stops restrict | Screw terminal or solder tag versions are available to order. 
rotation between fully shuttered and open 
positions. Colours available, Red, Green, 
Amber, Clear, Blue. with dimmer cap: 34,” x 144” x 2” approx. 
with indicator cap or 

flat top indicator cap: 23” x 14" x #” approx. 


Overall dimensions: 


THORN 3-TERMINAL PRESS-TO-TEST FITTINGS 


and Midget Indicator Lampholders are employed in Britain’s leading 
civil and military aircraft and are widely used throughout the 


7 ic in Polystyrene with , Se ; 
Se a ee } electronics and automation industries. The 5-TERMINAL 
engraving to order. Colours available ty 
Translucent Red, Amber, Green, White and _|LLUMINATED PRESS SWITCH is a worthy addition to this range. 


Transparent Blue. 


THORN ELECTRICAL INDUSTRIES LIMITED AIRCRAFT COMPONENTS AND CONNECTOR DIVISION 


GREAT CAMBRIDGE ROAD ENFIELD MIDDLESEX TEL EPHONE: ENFIELD 5353 
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EFFECT OF TEMPERATURE ON THE TENSILE PROPERTIES 
OF ROLLED zTY (16S.WG) 
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High temperature thorium- 
containing wrought alloy 
Combining low density with 
excellent retention of properties 
at elevated temperatures. 
Easily hot formed and 

fully weldable. 


3 
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$ 
id ew. 


%_ ELONGATION ON 2° 


=e 
> 
YOUNGS MOOULUS X 


r 
° 


r 
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TEMPERATURE 


two NEW magnesium alloys 
for aircraft and guided missiles 


EFFECT OF TEMPERATURE ON THE TENSILE PROPERTIES 
OF MSR. 


MSR 


High strength casting alloy 

Based on the magnesium-rare 
earth metal-silver-zirconium 
system. Has the highest proof 
stress of any cast magnesium alloy 
and very good strength, 

creep and fatigue characteristics 
at elevated temperatures. 
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Produced by 
Magnesium Elektron Limited 
CLIFTON JUNCTION MANCHESTER 
BRITAIN'S FOREMOST PRODUCER OF MAGNESIUM AND LEADING AUTHORITY ON ITS PROPERTIES AND APPLICATIONS 


Write for technical literature on these two new alloys to 


MAGNESIUM ELEKTRON LIMITED 5 CHARLES Il STREET ST. JAMES’S LONDON SWI 
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yits part in this DOU ¢ My Mp 
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Sir W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
BRISTOL SIDDELEY ENGINES LTD. 

BRISTOL AIRCRAFT LTD. 

BRISTOL AIRCRAFT LTD. (Weston Works) 

HAWKER AIRCRAFT LTD. 


THE ABBEY PANEL & SHEET METAL CO. LTD. 


BAYTON ROAD - EXHALL - NR. COVENTRY - TEL: BEDWORTH 207! PBX. 
A.LD. A.R.B. and C.LA. Approved. 
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Message to “Mod Bods” and their victims in the Purchasing Department:— 
Rapps—the U.K.’s leading Stockists of all metals to 


D.G.1./A.R.B. specifications — specialise 


solving 


last-minute headaches, rush jobs and priority problems 


Leave it to us: it will leave us for you in record time 


And remember our large stocks: If you order production 
material from us, we will deliver to your schedule 
Sheet, Bar, Tube + Competitive prices. Willing Service 
L.17, L.16, SIC-H, L.59, L.60, L.61, DTD.634, DTD.606, 


HSIOWP, L.70, L.7I, L.72, L.73, 


DTD.710, 


DTD.687, 


DTD.5010/40, L.34, L.44, NE5, NE6, HEIOWP, HE30WP, 


DTD.423, L.64, L.65, DTD.363, 1.54, L.55, 
L.63, HTIOW, HTIOWP etc. 
S.1, S.14, S.21, $.94/6, S.6l, 


S.514, S$.521 etc. 


L.56, L.62, 
S.80, S.110, $.510, S511, 


jm: LEO RAPP LIMITED 


Wimborne Avenue, Norwood Green, Southall, Middlesex 
Telephone: SOUthall 2322 (20 lines) Telex No. 25172 


For the highest standard of accuracy, 


specify ... 
er ier | 


7 Or, 6 EAL SE ey ON AP 3 


% Control torque application automatically ye Are unaffected by side loads 


%& Make overloading impossible %* Give precision results with unskilled labour 


%& Do not depend on the vision, care or skill ye Retain their accuracy for long periods of 


of the operator for their accuracy continuous use without attention 


Some leading users of “ACRATORK” equipment 


Sir W. G. Armstrong Whitworth Aircraft Led. - British Overseas Airways 
Corporation British European Airways Corporation ~ Bristol Aircraft Limiced 
The British Thomson-Houston Company Ltd. +« The De Havilland Aircraft 
Company Ltd © The English Electric Company Ltd Ferranti Ltd. - The General 
Electric Company Led Girling Ltd Hawker Aircraft Led Humber Led. 
imperial Chemical industries Led Marconi'’s Wireless Telegraph Company Ltd. 
Ministry of Supply - National Coal Board - F. Perkins Ltd. - The Plessey Company 
Led. Rolls-Royce Led A. Vv. Roe & Company Led. « The Royal Air Force 
S. Smith & Sons (England) Led. - Standard Telephones & Cables Ltd. - United 
Kingdom Atomic Energy Authority - Vauxhall Motors Led. - Vickers-Armstrongs 
(Aircraft) Led. 


Worid Distributors 


13 TEST RIG 


Sixteen models 
provide for loads up 
to 850 Ibs/ft 

Also Hydraulic Torque 
Generators for loads 
up to 3,000 Ibs/ft 
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AVIATION LIMITED 


AIRCRAFT DIVISION °* LYTHAM ST. ANNES 


Now is the time to secure your future in the NEW AIRCRAFT INDUSTRY with 
responsibilities in developing the new generation of Civil Aircraft backed by extensive 
Military Contracts, including considerable development of the Lightning and the new 
T.S.R.2. There is probably a post with increased responsibilities for you in one of the 


following categories: 


MECHANICAL 
ENGINEERS 


AERODYNAMICISTS 
AND 
MATHEMATICIANS 


ELECTRICAL 
ENGINEERS 


AIRCRAFT DESIGN 
DRAUGHTSMEN 


Structural Design, Stress Analysis, Airworthiness. 
Internal Flow and heat transfer. 

Development of mechanical systems. 
Aeroelasticity. 

Development Engineers. 

Weight Control Engineers. 


Flight Test engineers with a minimum qualification to 
H.N.C. level. 

Computor Programmers. 

Aerodynamicists for control stability and performance 
calculations. 

Fluid flow specialists. 

High speed wind tunnel engineers. 


Theoretical Design of aircraft electrical systems. 

Development of electrical components. 

Development of Automatic Flight Systems. 

Electronic Engineers for development of “one off” control 
systems. 

Electrical and Electronic technicians to operate comprehen- 
sive test rigs. 


For these vacancies gee re must have 3 years’ experience 
in an aircraft D.O. and be engaged on design work. 

Electrical installations. 

Engine equipment and control installations. 

Structural Design and engine installation. 

Power controls. 

Mechanical design, e.g., undercarriage design, control boxes, 
escape facilities. 

Flight test instrumentation. 


If you are interested in one of these subjects and would like to make an appointment 
to discuss these opportunities on an informal basis, we invite you to write in confidence 
to Dept. C.P.S., Marconi House, 336/7, Strand, W.C.2, quoting reference A/1716C ; giving 
details of your qualifications and experience and indicating your particular interest. 


Appointments will be arranged by the Aircraft Division to suit your convenience, and 
we will endeavour to meet you at a centre within easy access to your home. 


All appointments will be permanent and pensionable, after a qualifying period, and 
assistance with removals and housing will be given in certain cases. 
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WHEN 


THERE CAN 


BE NO 


COMPROMISE 


WITH 


RELIABILITY... 


«.».When maximum performance under 
the most cting diti is vital, 
Amphenol Connectors play the part for which 
they have been designed with Pp 
dependability. More than 25 years’ experience in this 
field plus rigid test requirements far beyond likely 
operating conditions help to ensure their sturdy reliability. 


For ple, Amph | MinniE miniature 
multi-contact connectors are tested for altitude- 
i e resi by submersion in salt-water, and 
altitude cycling to 80,000 feet, to 65,000 feet and 


then returned to room ambient pressure. 
Amphenol “ MinniE” 
Connector 


Quick disconnect, multi-contact, ned especially for use with the 
miniature bayonet lock types. Avail- Rack equipment installed in the 
able as Plugs, Cable and Pane! Recep- Vickers-Armstrongs ‘Scimitar’, the 
tacles and Single Hole mounting English Electric “ Lightning " and other 
Receptacies in four constructions, five military aircraft. Variants of this 42- 
shell sizes and seventeen insert contact connector are available to meet 
arrangements. different requirements. Another new 
Amph are the 

Seowe” Connectors, ful- 
filling environmental resis- 
tance requirements in 
aircraft and guided missiles. 


Have YOU 
had your copy 
of this new 
Amphenol 
Publication? 


Amphenol “165 Series”’ 
Connector 


We can also supply miniature co-axial connectors, 
co-axial changeover switches (hand or relay oper- 
ated) and micro-potentiometers manufactured by 
our Industrial Products Danbury-Knudsen and 
Borg Divisions. 


We will | be omeent to Srxsefe r complete cable 
using A connectors inclu- 
ding “ potted” versions if desired 


TEC2 is a new publication, 
detailing and profusely 
illustrating a wide range of 
Amphenol connectors, with 
reference sheets for contact 
arrangements and insert 
specifications. Write for 
your copy now. 


AMPHENOL (GREAT BRITAIN) LTD. 


Victoria Road - Burgess Hill Sussex 


Telephone : Burgess Hill 85616 (3 Lines) 

Telegrams : Amphenol, Burgess Hil! 
AMPHENOL-BORG ELECTRONICS CORP., Chicago, U.S.A. 
AMPHENOL CANADA LTD., Toronto 9, Ontario 
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PULLIN 
KEARFOTT 


SIZE RESOLVER 


fora pr range of 
computing applications 
and position control 


Pullin Kearfott precision resolvers to BuOrd size 11 stan- 
dard with two separate phases on the stator and two phases 
with common terminal on the rotor. 

Output is a sine and cosine expression of rotor angular 
position. Applications include the rotation of rectangular 
co-ordinates or interchange of rectangular and polar 
co-ordinates in computer work and precision phase shifting. 


Type IIRI3N4 high impedence 
Type IIR2N4 low impedence 


Electrical Characteristics IIRI3N4] IIRZN4 


Input voltage at 400 cycles, volts 
Input current, milliamps 

Input power, watts 
Transformation Ratio 

Voltage gradient volts/degree 
DC resistance rotor, ohms 

DC resistance stator, ohms 
Phase shift degrees 

Residual voltage total, millivolts 
Residual voltage fundamental, millivolts 
Electrical Error, minutes 


$2 
7 54 
TERMINAL 
CONNECTIONS 
Ss Ry 


R. B. PULLIN & CO. LTD. 


PHOENIX WORKS 
GREAT WEST ROAD . BRENTFORD . MIDDLESEX 
Cables: PULLINCO-WESPHONE LONDON Telephone: ISLeworth 1212 
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VANCUARD 


oe ve9d00008-: 


Following upon experience gained with Aeroweb in the Viscount, CIBA (A.R.L.) Ltd. have 
Vickers-Armstrongs have used this metal honeycomb in many over 20 years’ experience 
parts of the Vanguard, including the elevators. 

In numerous applications, especially for low and medium Seratennadn mentation 
structural loading intensities, a metal honeycomb sandwich 

gives the best possible strength and stiffness in relation to weight, ledge thus gained is at the 
besides ensuring exceptionally smooth surfaces and remarkable disposal of designers and 
constructional simplicity. production engineers. 


Aeroweb 


Aeroweb is o registered trade name 


of honeycomb structures 


CIBA (A.R.L.) LIMITED 
Duxford, Cambridge. Telephone: Sawston 2121 
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A new lightweight by 


RUMOLD 


Wl pert 


ye i 
Ss 


As 


- 


HIGH DENSITY. WEIGHT ONLY 37 LBS. 
9G FORWARD FACING. 
TIP-UP CUSHION AND CENTRE ELBOW. 


NON-ADJUSTABLE BREAK FORWARD BACK. 
we. PROVISION FOR FOLDING TABLE !N BACK. 


RUMW@.oLD 


L. A. RUMBOLD & CO., LTD. + KILBURN, LONDON, N.W.6 
Telephone: MAida Vale 7366-7-8 


LS LTD. PIPE 


= range of the company’s supplies of 
Materials to all approved Specifi- 


tAFT MATERIALS LTD. 
Ras ~ —~ cations, A.G.S., A.S. and B.S. Standard 


Parts, “POP” rivets and POP riveting 
tools, Parachute Quick Release Mechanisms 
and Parts is available in sectional 


AFT MATERIALS LTD 


catalogue form. 


i 
sh 
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Fully released to A.I.D., A.R.B., |.A. & I.F.V. conditions. 
MIDLAND RD., LONDON, N.W.1. TEL: EUSton 615! (7 LINES) 
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... here’s how it works 


gil TOO (Wh) | ff 
E es - fg Wi 2 = : 


=> Yj 


The bolt is inserted and the collar The tool pulls bolt into interference Pull continues, collar being swaged The placed Muckbolc with the collar 
placed over bolt tail or clearance hole and tightly clenches into bolt lock-groves to give perme- swaged into the lock-grooves to form 
sheets together nent lock. Bolt breaks at breakneck a high-strength permanent fastening. 


groove at pre-determined tension 


and here are some of its applications 
in jet transport aircraft 


HUCKBOLTS in wing spar centre section HUCKBOLTS in rear spar joint HUCKBOLTS securing reinforcement places 
(ee o) ott So a a 


MA 
Huckbolts are placed at high speeds using adaptable power tools, and are 
uniformly pretensioned regardless of operator's skill. These qualities i H UC K BOLTS 


have a place in your production line. CAN HELP YOU 


Huckbolts have high shear and tension strength. The excellent resistance 
to fatigue can be even further increased by pulling Huckbolts into inter- 
ference fit holes, reaming being unnecessary. 


SEND FOR DETAILS 


Please contact our Technical Sales Division for advice on the many advan- 
tages that Huckbolts can offer in the design and production of aircraft. 


HUCKBOLT* 


FASTENERS rn eee 


AVIATION DEVELOPMENTS LIMITED 
229/231 High Holborn - London, W.C.1 - Tel: CHAncery 8601 


* Manufactured under licence from the Huck Manufacturing Co. of Detroit, U.S.A. Huck Pats. 629098, 766137, 790785 | SS MET i a a al 
AD.34 


more facts about HUCKBOLTS. 
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You'll need 
this booklet... 


a> 


a 


when you are faced with the problem 
of finding exactly the right type of 
Connector for a particular job. 

It provides abridged data on the wide 
range of Plugs and Sockets 
manufactured by Plessey, and lists the 
publications which are available on 
various types. 

Selection is simplified even further by 
means of the Selection Guide enclosed 
with the booklet. It lists fully the 
main characteristics of each of 

16 different ranges. 

If you have a need for Plugs and 
Sockets you also have a need for this 
information. 

Write today for a copy of 

Publication 148. 


Electrical 
connectors 


Wiring and Connectors Division 
The Plessey Company Limited 
Cheney Manor - Swindon - Wilts 
Telephone : Swindon 6251 


Overseas Soles Orgon:sation: 
PLESSEY INTERNATIONAL LIMITED * ILFORD * ESSEX 
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Now available in 
a New and Enlarged Edition 


“The Oil Engine” 
World Directory 
of Manufacturers 


Published in association with 
“THE OIL ENGINE AND GAS TURBINE” 


The new and enlarged edition of this Directory lists 
all oil engine manufacturers throughout the World, with 
their addresses, and contains brief details of the complete 
range of prime movers built by each manufacturer. 


For each range of engines manufactured the Directory 
indicates, at a glance, the classification, number of 
cylinders, highest catalogued working speed, and rated 
horse-power of the smallest and largest engines in 
the range. 


Specifications are given in a convenient and readily- 
comparable form, and there is a three-language glossary 
of the technical terms used. 


Containing details of the full engine range of no less 
than 333 manufacturers in 27 different countries, this 
unique Directory will prove a constant and valuable 
source of reference for all users of diesel engines, in- 
stallation engineers, consultants, and suppliers requiring 
concise and accurate information as to the ranges offered 
by manufacturers throughout the world. 


INDIA 


AUTOMOBILE PRODUCTS OF INDIA LTD. 
Agra Road, Bhandup, Bombay 40 
(Meadows licence) 


Industrial (vertical) 


Max. speed 2,000 r.p.m. .. Cyls.4 .. From 36 to 70 b.h.p. 
Railway Traction 

Max. speed 2,400 r.p.m. .. Cyls.4 .. From 42 to 90 b.h.p. 
Road Transport 

Max. speed 2,500 r.p.m. .. Cyls.4 .. From 47 to 110 b.h.p. 
Marine Propulsion 

Max. speed 2,000 r.p.m. .. Cyls.4 .. From 36 to 72 b.h.p. 
Marine Auxiliary 

Max. speed 2,000 r.p.m. .. Cyls.4 .. From 36 to 72 b.h.p. 


(Above): A specimen entry from 
the India Section of the World Directory 


Size 7} in. x 4} in. 128 Pages. 
Price 7s. 6d. net. 
From Booksellers or 7s. 11d. by post from the Publishers 


TEMPLE PRESS BOOKS 


Bowling Green Lane, London, E.C.1 


Laminated Card Covers. 
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AN ANNOUNCEMENT 
FROM ULTRA... 


Since the Special Products Division of Ultra Electric 
Limited was formed in 1946, the demand for its specialised MY 


services in the field of electronic engineering has grown 


steadily. To meet the increase in the number and complex- 
ity of these commitments, a programme for expansion and 
re-organisation was recently completed and the Division 
has been re-formed as an autonomous Company known as 


ULTRA ELECTRONICS LIMITED. 


The Company has first-class facilities for research, devel- 


opment and production. Current activities include work on 
radio and radar system applications, magnetic amplifier 
servo controls, aircraft intercommunication, submarine 


detection, and computer peripheral equipment. 


The Continental Connector Division of the new Company 


manufactures the precision miniature multi-way connector 


of that name. 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON : W3 : Tel: ACOrn 3434 
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WESTON 


AIRCRAFT INSTRUMENTS 


For the indication of 


TEMPERATURES 
PRESSURES 


CONTROL 
SURFACE POSITIONS 


TURBINE SPEEDS 
ELECTRICAL POWER 
ALSO: Navigational Aids* 


Ground Test Sets 
ice Warning Systems - Relays etc. 


*Model $178 
Hermetically 
sealed 
miniature 
homing indicator. 


SANGAMO WESTON LIMITED 


ENFIELD - MIDDLESEX 


Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sonwest, Enfield. 
Scottish Factory, Port Glasgow, Renfrewshire, Port Glasgow 41151. 


Branches 
London Glasgow + Manchester ~- Newcastle-on-Tyne 
Wolverhampton ~- Nottingham ~ Bristol - Southampton 
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Light: strong - corrosion-resistant 


TITANIUM 


Most people concerned with 
metals know what it is but not 
everyone is aware of what it 
can do. If you feel that you 
should know more about this 
light, strong and corrosion- 


resistant metal, then write for 
brochure on properties and 
forms to: 


TITANIUM METAL & ALLOYS LTD 

2 METAL EXCHANGE BUILDINGS 

LONDON E.C.3. TEL: MANSION HOUSE 4521 
WORKS: SHEFFIELD 

** ROLLERS OF MODERN METALS” 
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NOTICE OF REMOVAL 


VENDAIR 


AIRCRAFT SERVICE & SALES 


are moving from Croydon Airport to 


BIGGIN HILL AERODROME 


where you may obtain 
your requirements 


of 
AIRCRAFT 
SPARKING PLUGS 
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The shaping of things by ---- . 


° . Who have years of experience in production 
and the ultimate in precision finish of 
machined and welded shapes from all types 
of heat -resisting steel and high strength alloys 
for many aircraft manufacturers, entitles 
them to say --++++-> 


pe 


a ANS ei iG 


THEY ARE SPECIALISTS IN THE FABRICATION 
OF AIRCRAFT GAS TURBINE COMBUSTION 
COMPONENTS AND ANCILLARY EQUIPMENT 


A.|.D. and A.R.B. approved. 


| BURNLEY AIRCRAFT PRODUCTS LTD 


FULLEDGE WORKS - BURNLEY - LANCASHIRE -— ENGLAND 
Telephone: 3121/2 and 3203 Burnley (3 lines) Telegrams: ‘AIRCRAFT’ Burnley 


REPAIR DIVISION BRITANNIA WORKS, QUEENSGATE, BURNLEY. Telephone: 4102 


Associated with RENFREW AIRCRAFT AND ENGINEERING CO., LTD. RENFREW, QNTARIO, 
CANADA 
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The Royal Air Force standard 
primary and basic trainer 
powered by the 

Bristol Siddeley Viper 


HUNTING AIRCRAFT LIMITED 


A Hunting Group Company 
LUTON AIRPORT, LUTON, BEDFORDSHIRE, ENGLAND ond at 1450, O'CONNOR DRIVE, TORONTO, CANADA. 
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Air Safety—A Call to Arms 


There could be no doubt in the minds of those who attended the 
annual livery dinner of the Guild of Air Pilots and Air Navigators at 
Grocers’ Hall on Feb. 23 that this youngest of the City Livery 
Companies has really arrived. When the Master, Dr. K. G. Bergin, in 
his gorgeous robes, appeared with the Lord Mayor in the procession 
to the top table accompanied by the beadle, beruffled and splendid in 
a new gown, it was the opening of what turned out to be an out- 
standing occasion. Members of the Guild had been looking forward 
to congratulating the Grand Master on the birth of the second Prince. 
In his absence because of Royal Family mourning they proffered their 
condolences on the death of his aunt, the Countess Mountbatten. 

Most notable event of the evening was the swingeing attack by Lord 
Brabazon on behalf of Air Safety. Its timeliness was emphasized by 
the disasters which have occurred since by collision in the air and by 
accident during take-off at high speed. It was that great writer, the 
founder editor of THe AEROPLANE, who coined the phrase that 
“ aeroplanes should land slowly and not burn up.” Today both these 
characteristics are technically available. Lord Brabazon made it clear 
that if the wind of change is to blow in aviation, concerted action 
must begin now. The Guild of Air Pilots and Air Navigators have 
announced their concern with Air Safety. There can be no doubt 
there is plenty to do. Let them follow Lord Brabazon’s lead. 


ee °. 7 
Schlosser in Spain 

Western Germany’s search for military facilities, including air bases, 
in Spain, which has aroused widespread misgivings, becomes easier to 
understand when related to the circumstances mentioned in our issue 
of Aug. 21, last year. In “ The Lagging Luftwaffe,” we related the 
difficulties encountered in obtaining enough airfields for the West 
German Air Arm, particularly through the opposition of the Lander, 
or provincial authorities, who are reluctant to part with the necessary 
land. 

From the political point of view, the German approach appeared 
almost unbelievably clumsy, and has caused doubts to be raised on 
many aspects of the rearmament programme. The Federal German 
necessity for nearly 700 F-104G Starfighters is being questioned, as is 
the need for an overall Luftwaffe strength of more than 2,000 aircraft. 

In the meantime, Western German air strength continues to build up 
slowly. Present strength comprises 10 operational Geschwader, 
supported by two transport Geschwader. These comprise five fighter- 
bomber units, with F-84Fs: Nr. 31, at Nérvenich; Nr. 32, Lechfeld, 
Nr. 33, Biicheln/Eifel; Nr. 34, Memmingen; and Nr. 35, Husum. Three 
day-fighter Geschwader, also with 36 aircraft (Sabre 6s) each, 
comprise: Nr. 71, Ahlhorn; Nr. 72, Leck; and Nr. 73, Oldenburg; 
while two tactical reconnaissance squadrons, with a similar establish- 
ment of RF-84Fs, are Nr. 51 and Nr. 52 at Erding. These are due to 
move to Manching and Eggebeck, respectively. The transport units, 
with C-47s and Noratlas, comprise Nr. 61 and 62 Geschwader at 
Neubiberg and Celle. 
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British Aircraft Corporation 


S forecast in our issue last week, the major airframe and 

missile holding company owned jointly by the English 
Electric Co., Ltd. (40%), Vickers, Ltd. (40%) and the Bristo] 
Aeroplane Co., Ltd. (20%), has been registered as the British 
Aircraft Corporation, Ltd. Its wholly owned subsidiaries are 
English Electric Aviation, Ltd., Vickers-Armstrongs (Aircraft), 
Ltd., and Bristol Aircraft, Ltd. (less its helicopter interests 
which have been sold to Westland Aircraft, Ltd.). 

Details of the company’s board and the way it will operate 
have not yet been given. But with its registration the names 
are now known of the five industrial groups which are the 
“chosen instruments” to qualify for first call on Government 
support. They are Hawker Siddeley Aviation, Ltd., the British 
Aircraft Corporation, Ltd., Bristol Siddeley Engines, Ltd., 
Rolls-Royce, Ltd., and Westland Aircraft, Ltd. 


Changes in the Westland Board 


OLLOWING the acquisition, last year, of the Saunders-Roe 

company by Westland Aircraft, Ltd., it was announced that 
Capt. E. C. Clarke, C.B.E., M.C., managing director of the 
former company, would retain that position and also become 
a member of the Westland board. News has now come of his 
withdrawal from these two appointments with effect from 
March 1. Mr. H. W. D. Winkworth, M.1.Prod.E., has been 
appointed by Westland Aircraft to the new post of director 
in charge, Saunders-Roe, Ltd. 

Captain Clarke had been with Saunders-Roe since March, 
1937, when he joined the company as commercial! director. In 
November, 1939, he became joint managing director with the 
late H. E. Broadsmith, F.R.Ae.S., M.I.N.A., M.I.Mech.E., and 
was appointed managing director in July, 1945, when Mr. 
Broadsmith retired. 

Mr. Winkworth has been works director of Saunders-Roe 
since December, 1958; he joined the company in 1946 as pro- 
duction engineer and became assistant general manager in 1957. 
Born in 1913, he served his apprenticeship with Short Bros 


Joining the H.S. Board 


ITH the merger of de Havilland Holdings and the Blackburn 

Group with the Hawker Siddeley Group, certain board 
changes were planned. These have now been implemented and 
last week Sir Roy Dobson announced five new appointments to 
the Hawker Siddeley Group board. Sir Aubrey Burke, O.B.E., 
M.Inst.T., F.R.S.A., chairman of de Havilland Holdings, 
becomes deputy managing director of the H.S. Group. Mr. 
J. A. R. Kay, F.R.Ae.S., and Mr. J. T. Lidbury, joint managing 
directors of Hawker Siddeley Aviation, are now directors of 
the parent Group. Mr. A. Jopling, F.C.A., chairman of the 


POMP AND CEREMONY.—At this year’s annual banquet of 

G.A.P.A.N. at Grocers’ Hall, the reply to the toast of the Guild, 

in the absence of the Grand Master, the Prince Philip, owing to 

Royal Family mourning, was given by the Master, Dr. K. G 

Bergin (upper picture). The Lord Mayor of the City of London, 

Sir Edmund Stockdale, is seen handing the Cumberbatch 
Trophy to Mr. James Martin. 


Blackburn Group, and Mr. A. S. Kennedy, C.A., a member of 
the board of de Havilland Holdings, have also joined the HS. 
Group board. 

The board of the Hawker Siddeley Group is now 13 strong. 
With these five new members it now comprises: 

Sir Thomas Sopwith (chairman); Sir Roy Dobson (vice- 
chairman and managing director), Sir Aubrey Burke (deputy 
managing director), Mr. Hugh Burroughes, Mr. H. T. Chapman, 
Mr. J. F. Robertson (financial director), Sir Arnold Hall, Mr. 
H. G. Herrington, Sir Halford Reddish, Mr. J. A. R. Kay. 
Mr. J. T. Lidbury, Mr. Arthur Jopling and Mr. A. S. Kennedy. 

Sir Aubrey Burke, who received his knighthood in the 
1959 New Year Honours, started his aeronautical career with 
Vickers, Ltd., on airships. He joined Airwork, Ltd., at Heston, 
in 1933 and two years later went to 
Imperial Airways. When B.O.A.C. 
was formed in 1939 he became its 
superintendent of technical develop- 
ment. During the War he was with the 
Ministry of Aircraft Production, but 
rejoined B.O.A.C. in 1943 as assistant 
director-general (technical). 

Sir Aubrey’s association with de 
Havillands started in 1944 when he 
joined the Engine Company as direc- 
tor and general manager; he became 
its managing director in 1948 and its 
chairman in 1955. Appointed to the 
board of de Havilland Holdings in 
1955 and managing director of de 
Havilland Aircraft in 1956, he subse- 
quently became chairman of de Havil- 
land Holdings, and of the D.H. 
Aircraft and Propeller companies. He 
has been a member of the Air 
Registration Board since 1956; a 
member of the Council of the §.B.A.C. 
since 1946 and its president for 
1958/60. 


SWIFTER SORTIES.—During their 
first two months of « Swifter” trials, 
the six modified Canberras of the 
Joint R.A.F.—M.o0.A. unit at El Adem 
(Sqn. Ldr. P. A. Thompson (front left)) 
logged 133 sorties. 
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More Dollars for Rolls-Royce 


ITH the confirmation last week of United Air Lines’ order 
for 20 Caravelles came the welcome news that these aircraft 
will be Avon-engined. The value of the engine order to Rolls- 
Royce is £3.3 million ($9.24 million). It is the first ever placed 
by a U.S. domestic airline for non-American turbojet engines 
The Caravelles are to be built in France by Sud-Aviation, for 
delivery between the spring of 1961 and January, 1962. Any 
Caravelles which Douglas may build eventually, following last 
month’s agreement between the U.S. manufacturer and Sud- 
Aviation, could not be available as soon as this: nor could 
a version with General Electric CJ805-23 turbofans, which is 
being developed. The version ordered by United is known as 
the Caravelle 6RU, and the Avons are of 531R type, with a 
guaranteed thrust of 12,080 lb. and fitted with thrust reversers. 
Rolls-Royce has now sold its turbine engines to 14 USS. 
operators (11 use Darts and two have ordered Tynes). 
Caravelle sales now total 81 to 10 airlines. All Caravelles 
ordered so far have Avon engines, but United is the first to 
specify reverse thrust. 


English Electric News 

ROGRESS with the Lightning fighter and the Thunderbird 

surface-to-air missile was referred to by Lord Nelson of 
Stafford, the chairman of English Electric, in his report on the 
company’s activities during 1959. The development batch of 
Lightnings was completed during 1959 and production aircraft 
are now flying; the aircraft will enter R.A.F. service in 1960. 
Orders have been received for several later marks of the 
Lightning. 

Development of Thunderbird’s successor is going well. 
Making use of the most advanced radar techniques, it retains 
Thunderbird’s mobility and reliability but has a greater range 
and better performance against low-flying aircraft. The survey 
of English Electric activities also mentioned the company’s Blue 
Water medium-range mobile ground-to-ground missile which 
has been designed to replace conventional corps artillery. 

Lord Nelson also spoke of the decision by English Electric, 
Bristol and Vickers to amalgamate their aircraft and guided 
weapons’ companies. English Electric will own a 40% interest 
in this company, which will take over the share capital of 
English Electric Aviation, Ltd. 

Orders for the Canberra and for the production of current 
marks of Lightning and the Thunderbird will continue to be 
for the account of the English Electric Co., Ltd. Later marks 
of Lightning and Thunderbird and all other aircraft and missiles 
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will be related to the new joint company. But the English 
Electric Co., Ltd., will continue to manufacture aircraft as a 
sub-contractor to this new holding company. 

Discussing D. Napier and Son, which is a wholly owned 
subsidiary of English Electric, Lord Nelson referred to the 
company’s 1959 trading loss of £1,200,000. This was mainly 
due to excessive manufacturing costs in the initial production of 
two new aero-engines (presumably the Eland and Gazelle). 
Measures have been taken to rectify the Napier position and a 
substantial improvement is expected in 1960. 


Perfect Gliding Scholarships 

ROM the Air League of the British Empire has come 

information about the 1960 Robert Perfect Flying Scholar- 
ship. Last year, it will be remembered, one such scholarship 
was awarded; this year it is intended to vary the award and 
to make provision for a total of six scholars. These will each 
be given a 14-day flying training course at selected gliding 
clubs. 

These awards will be made to the authors of the six best 
essays received on a chosen subject. This is: “One of the 
objects for which the Air League was founded in 1909 was 
to disseminate knowledge and spread information showing the 
vital importance to the British Empire of aerial supremacy, 
upon which its commerce, communications, defence and its very 
existence must largely depend.” Scholarship candidates have 
to show why this object is as important today as it was in 
1909; 3,000 words are regarded as the “ optimum.” 

Any British subject under the age of 21 on March 31, 1960, 
is eligible provided he or she is medically fit and has attained 
the minimum age to fly solo in a glider (this is 16). Holders, 
or past holders of civil pilots licences; qualified Service pilots; 
and holders of “C” (or more advanced) gliding certificates, 
are not eligible. 

Further details of the scholarship essay competition can be 
obtained from the Secretary-General of the Air League at 
Londonderry House, 19 Park Lane, London, W.1. 


Planning for Helicopter Services 


RITISH EUROPEAN AIRWAYS has been guaranteed a 
sum of £1,400,000 by the Ministry of Aviation as a contri- 
bution towards the introduction of the Fairey Rotodyne into 
service. A £4 million development contract for the Rotodyne 
having also been placed with the Westland group, the way is 
presumably now clear for B.E.A. to confirm an initial order 
for six of these aircraft. 

In a short debate in the House on the subject of helicopter 
passenger services, the Parliamentary Secretary to the M.o.A. 
said that B.E.A. still has not decided which interim type of 
helicopter it may wish to purchase. In addition to the Vertol 
107 and the Sikorsky S-61, Mr. Rippon mentioned the more 
powerful British version of the S-61 (the Wiltshire), the civil 
Bristol 192C, expected to be available in 1962-64, and “a 
possibility of a Bristol 194.” 

Referring to the applications which have been made to the 
A.T.A.C. by B.E.A. and independent operators for domestic 
and international services, Mr. Rippon said that the Ministry 


LATIN-AMERICAN FRIENDS.—Members of the Peruvian 
President’s entourage visited the Central Flying School at 
Little Rissington last week. General F. A. P. Enrique Ciriani 
(second from left) head of the President’s Military Household, 
is watching a demonstration. With his back to the camera is 
Air Marshal Sir Hugh A. Constantine, A.O.C.-in-C, Flying 
Training Command. Extreme left is the Commandant, C.F.S., 
Air Cdre. J. N. H. Whitworth. Extreme right, Capt. Alfonso 
Navarro, Peruvian Naval Attaché in Paris. Left, Jet Provosts in 
formation; below left, the Westland Wasp and Wessex. 
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Matters of Moment 


had no intention “to allow the various interests to stake out 
claims in advance before there is any real prospect of the 
commercial operation of these routes.” ‘ . 

The committee, appointed last July to consider possible sites 
and facilities for heliports in the London area, hopes to present 
an interim report fairly soon. Charing Cross station is among 
the sites considered. The M.o.A. has also given advice about 
heliports to more than 100 local authorities. 

Lord Douglas, chairman of B.E.A., also had something to 
say about helicopters recently, following a series of visits to 
American manufacturers. He described the “first practical 
multi-engine transport helicopters” which are now flying as 
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being “the equivalent stage in the evolution of the helicopter 
to that represented by the 21-passenger DC-3 in fixed-wing 
development when it first appeared in the mid-1930s.” 

B.E.A., said Lord Douglas, would have to order “ quite 
soon” a small number of helicopters, but the question of how 
the operations are to be financed still had to be resolved. 

It is worth recalling, in the context of these official pro- 
nouncements, recent remarks of Mr. Robert L. Cummings, Jr., 
president of New York Airways. He said (see our issue for 
February 12, p. 182) that, with the new helicopters becoming 
available next year, “ commercial revenues could, for the first 
time, offset all operating charges and produce a fair return on 
the capital investment—without Government financial support.” 
With Vertol 107s, New York Airways expects to be operating 
free of subsidy by 1966. ; 


“The Wind of Change is Long Overdue”’ 


TRONG views about dangerous aspects of civil aviation were 
voiced by Lord Brabazon of Tara, P.C., G.B.E., M.C., Hon. 
F.R.Ae.S., chairman of the Air Registration Board, at the annual 
livery dinner of the Guild of Air Pilots and Air Navigators in 
London on Feb. 23. Here, verbatim, is most of what he had to 
say on this vitally important subject:— 

“ What is so marvellous to me is the concentrated develop- 
ment that has taken place in so short a time really, 50 years. 
You would expect that as aeroplanes developed it would 
become easier and easier to pilot the machines, but that is 
not so; it has become more and more difficult. Every new 
machine we see introduces new hazards for the pilot. 

“The ratio of speed to stall is still lamentable. We have 
got to the stage now when we have to run along the ground 
two miles before we get off. We have got to the stage where 
we touch-down at the dawdling speed of 150 knots. Nobody 
is going to persuade me that that is basically safe. 

“There are only two things that come out on the safety 
side of flight today. One of them is a curious one. Piston 
engines are notoriously at their worst from a point of view 
of reliability on boost on take-off, whereas the jet engine is 
at its best when cool and taking off. 

“The other thing is the use of paraffin instead of petrol. 
I am not talking about the fashionable crash when a pilot 
steers his aeroplane straight into a hill. If that happens, of 
course, it is too bad for everybody. But accidents do occur 
on the aerodrome, through swerving, through bad landing and 
that sort of thing. If you have paraffin instead of petrol, 
you do have a chance of getting out, you have four or 
five minutes in which you can escape. I notice a tendency 
with some operators to use petrol with jet engines. 

“Now I do say, and I hope my voice will be heard all 
round the World, that if there is an accident of that sort and 
if an operator has been using petrol instead of paraffin then 
he should be had up undoubtedly for manslaughter. It is 
inexcusable to do a thing like that. 

“I think it is odd that in this year we have not got a non- 
inflammable hydraulic fluid. I think that it is rather odd 
that though we do not know the forces in a thunderstorm we 
allow pilots to go through them. We know so little about 
thunderstorms, but quite moderate thunderstorms have forces 
inside them quite able to tear your wing off. 

“| think it very odd that an aeroplane costing well over 
a million pounds (sterling) should be widely sold throughout 
the World and accepted by operators when with one engine 
out a pressure of 160 Ib. is required on the pedal just to keep 
it straight. 

. * * 

“T say with fervid truth this: there are many of you here 
today, pilots round this table, who will be alive two years 
hence entirely due to what Davies (the A.R.B. test pilot) did 
at Seattle the other day. 

. * . 


“The wind of change is long overdue in aeronautics and 1 
believe it is coming. Wing-loading and take-off and landing 
speeds have all steadily increased. If this goes on, even greater 
demands are going to be made on the pilot. 

“Various governments are prepared to produce longer and 
longer runways; if that is so you can hardly expect the designer 
to keep out of the race for pure speed. I had hoped that one 
day on an international basis there would be a limit put to this 
trend and a definite length of runway determined. If we are to 
have a transport machine flying at Mach 3, in the 1970s, let us 
try and lay down the rule that it shall have vertical take-off 
and landing. But if we don’t insist on some of these things 


**Most sincere friend and devoted servant.” 


we shall have the standard runway for that type of machine 
rivalling M1 in length. 

“I think the theory must go that the pilot is an automaton 
to be put in any machine the operator or designer likes—that 
should be resisted. We must remember that, in spite of all our 
regulations in the Air Registration Board, in spite of all your 
Ministry of Aviation regulations, in the end the ultimate safety 
of the passengers lies with the pilot. 

“The modern pilot, as he sits in the great liner of today, 
about to take-off, doing his cockpit drill, which may take up 
half an hour, has to understand a complexity of dials that 
would put a first-class computer to shame, the while he has to 
operate what looks like a five-manual organ complete with 
stops. He has got to drive all this at a speed faster than most 
racing cars until he gets to ‘V.2’ when he proceeds to what's 
called * rotate,’ that’s a lovely word isn’t it— rotate —it’s a 
wonder he isn’t head over heels by that time. 

“Tt is, I think, a right and proper thing that there should be 
a great organization like yours to speak with authority on the 
pilot’s side of new machines and that they should also butt in 
early on the question of design, not at the end but at the 
beginning. Let not the Guild be afraid, let them speak up. 
They have many good friends. more than they think, especially 
round this table. 

“T have been an onlooker of aviation now for 52 years, if 
I have a few years left to continue to be an onlooker of flight, 
I assure you, you Guild of Air Pilots, if I can ever help, please 
call upon me, for I am your most sincere friend and devoted 
servant. 
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Air Affairs at Westminster 


M®: SANDYS has had his biggest week in the House, and 
it has shown the interest which his appointment has 
brought in aviation generally among M.P.s. One of the curious 
things about Mr. Sandys is that he makes news wherever he 
goes—and yet he never says a word beyond what is strictly 
necessary. 

We have had heliports—they are, legislatively speaking, just 
around the corner now—rockets—with the deputy Minister 
hinting at putting a 2,000-Ib. satellite into orbit with Blue Streak, 
Black Knight and a booster rocket—and the hint of a White 
Paper on Government assistance to the industry. 

Taking the last first, Mr. Sandys ran into a great deal of 
pressure, which was only to be expected, to take shares in 
aircraft firms and to put directors on their boards in return for 
Government: help. Needless to say, he refused to do either. 
He has his arrangements, which Lord Mills, in a Lords debate, 
crystallized thus: “There is no guarantee of success in these 
types, and therefore the Government are saying— If this thing 
proves a seller, and you sell it, we will take a certain percentage 
of your sales in respect of our help.’ 

Mr. Sandys himself is going to wait until his talks with the 
industry are over before deciding whether to give more informa- 
tion about his financial arrangements with them. He may put 
it in a White Paper, but at the moment he doubts whether such 
a publication would be justified. 

_ Just a word on fares—this month should produce a statement 
from Mr. Sandys on outstanding applications for low fares by 
the Air Corporations and the Independents. 

Space has captured the imagination of Members, and two 
lively minds were engaged in the short debate the other day. 
Capt. CorrFietp (Cons., §. Gloucestershire) is the Member who 
forced the Government to concede current market values as a 
basis for land purchase with a private Bill which gained 
sufficient support for the Government to be compelled to take 
it seriously. He puts space exnloration on to a practical down- 
to-earth level. 

Can we, as an industrial nation, afford not to be part of it? 
Will we just exvort skills instead of materials? He thinks the 
American and Russian programmes must create demands and 

markets, and we ought to have a share of them. But if we don’t 
. then we cannot expect to retain our best brains indefinitely 
ere. 

Mr. GeorGce CHETWYND (Lab., Stockton) is another livelv 
fellow whom Mr. Gaitskell had the good sense to make one of 
his aviation spokesmen recently. Mr. Chetwynd wondered 
how the Steering Committee is getting on; whether there is a 
tug-of-war between the scientists and the practical peovle He, 
too, wants Blue Streak to be used for space applications 
if the Rusisan rocket accuracy has made it out of date as a 
missile. 

Mr. GEeorFREY Rippon, the Under Secretary, gives the 
appearance of placidity, but is capable of getting excited in the 
right way. His short speech showed this, and he interested 
Members very much with his statement that the design studies 
for adapting military rockets to all-British satellite programmes 
are well in hand and producing information which is favourable 
to the project. By the mid-60s, Blue Streak, Black Knight and 


MILITARY SATELLITE.—Lockheed’s Agena B (Midas) satellite being moved up to 
the launching pad at Cape Canaveral where the Atlas first stage stands waiting. 
Midas is designed to detect the launching of ICBMs by infra-red radiation. 
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a booster could put a 1,000-2,000 Ib. satellite into orbit 298-300 
miles high as a platform for‘astronomical observation. 

The Rotodyne’s noise has been reduced since the initial flights, 
but the Minister said a lot of work has still to be done. But 
has anyone .ever evaluated the noise of a Rotodyne against the 
background roar of a big city? 

People are already applying for licences to run commercial 
helicopter services, but Mr. Rippon made it clear that no one 
will be allowed to stake out a claim in advance. 

The Minister of Aviation has turned down a proposal for 
a Royal Corps of Aircraft Designers which, Mr. PHILip NoeEL- 
BAKER suggested, should be on the model of the Royal Corps 
of Naval Constructors. The latter, says Mr. Sandys, are a 
body of professional civil servants who design ships only for 
the Navy, but aircraft for the R.A.F. are designed by the 
industry itself. “It would be quite impracticable to separate 
the design of an aircraft for the R.A. F. from the design of civil 
aircraft.”—~** PARLIAMENTARIAN.” 


. , 
Hope for the Aerodrome Owners ? 

HE hope of some results from the new air transport licensing 

Bill, coupled with the effects of a non-committal, but not- 
too-depressing interview—that very afternoon— with the 
Minister of Aviation, caused the Aerodrome Owners Associa- 
tion speakers at their annual dinner on February 25 to be very 
slightly more optimistic than usual. 

The effect of the Bill might, they thought, encourage more use 
of municipal and other private aerodromes and Mr. Sandys had, 
apparently, acknowledged at least an open mind on the subject 
of possible financial aid. In turn the six speakers, three 
members and three guests, referred amongst many other things 
to the need for the new licensing Board to be independent and 
for natural development to be fostered; to the prospects of the 
use of many more executive aircraft; to the need for a more 
helpful attitude in the provision of Customs facilities; to the 
belief that the Ministry of Aviation was a consulting room 
rather than a dispensary or surgery; to the fact that all were 
working towards the same ends; and to the proposition that 
assistance should at least extend to the supply of essential 
operating and safety equipment. 


aye ahaa ° 
Manpowered Flight Activities Multiply 
NTEREST in Manpowered Flight shows itself in all sorts of 
ways, Mr. Peter Masefield, president of the Royal Aero- 
nautical Society, for instance, never misses an opportunity to 
air the subject in his speeches. It formed the theme of 
Major Sippé’s speech at the 504 Club Dinner. 
Now news has reached us of moves in the Midlands to group 
a number of interested people together to get working on a 
promising design. The design may, in practice, be all the 
more promising for incorporating certain features which exclude 
it from qualifying for the Kremer prize. Finally, a most 
encouraging statement can be expected in the next week or so 
about the increasing financial support which is being amassed 
by MAPAG. It seems that influential people have decided 
that the new Group of the R.Ae.S. justifies generous support. 


RB.163 Details 


NTERNAL features of the Rolls-Royce 
RB.163 by-pass engine have now been 
revealed. A cutaway drawing included in 
the Rolls-Royce brochure shows the lay- 
out of this engine in a podded installation 
of the type to be used on the Airco 
D.H.121 transport. 

A two-spool engine, the RB.163 has a 
four-stage. L.P. compressor driven by a 
two-stage L.P. turbine and a 12-stage H.P. 
compressor driven by a two-stage H.P. 
turbine. In the podded installation it has 
a thrust reverser and a fluted silencing 
nozzle. Low maintenance and overhaul 
costs are claimed as special characteristics 
of this new by-pass engine. 

The engine has a by-pass ratio of 1.0, 
a mass-flow of 202 Ib./sec., a pressure 
ratio of 16:1 and a maximum basic dry 
weight of 2,315 lb. Take-off thrust is 
9.850 Ib., at an s.f.c. of 0.578 1b./lb./hr.. 
and maximum continuous thrust is 9,450 
Ib., at an s.f.c of. 0.570 1b./Ib./hr. Travel- 
ling at 25,000 ft. and 525 knots in ISA 
conditions, typical thrusts and s.f.c.s are 
2.200 Ib., 0.79; 3,000 Ib., 0.78; 4,000 Ib., 
0.79; 4,400 Ib., 0.81. 
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Aviation News in 


THE AEROPLANE 
and ASTRONAUTICS 


SUPERSONIC LAMINAR-FLOW?— 
In a B.B.C. radio interview Mr. R. S. 
Stafford, Handley Page technical direc- 
tor, revealed that his company is 
advocating laminar-flow techniques to 
reduce the drag of supersonic airliners. 
He suggested that, with laminar flow, 
supersonic operating costs could be less 
than those of subsonic airliners. 


ARGOSY IMPROVED. — Take-oilf 
weight of the A.W.650 Argosy has been 
increased from 82,000 Ib. to 88,000 Ib. 
and the maximum payload by 1,000 Ib. 
to 28,000 Ib. Flight test data confirm the 
mean cruising speed as 243 knots, and 
the max. range with normal reserves as 
1,955 naut. miles. Range for lowest direct 
costs is between 520 and 650 naut. miles. 


DARTS ORDERED—Japan_ Trans- 
port Manufacturing Company, which is a 
consortium of six aircraft manufacturers, 
has ordered five Rolls-Royce Dart 
R.Da.10s for use in prototypes of the 
twin-engined YS-11 transport now under 
construction. 


TEST HOURS. — In flight testing of the 
Convair 880 up to February 1, 796 air- 
craft flight hours were logged. and in the 
course of 3,184 engine flight hours, only 
three in-flight shut downs were necessary. 
Of the 534. flights in the programme, 
none was delayed by engine trouble. 


CZECH ‘COPTER. Production has 
started in Czechoslovakia of the HC-3 
helicopter, a five-seater, powered by a 
240-b.h.p. M108 H flat-six engine. It is 
intended for a variety of duties, including 
training, ambulance work, crop spraying, 
search and rescue, and as an aerial crane, 
in addition to transport and communica- 
tions. Maximum speed is 100 m.p.h., 
and the gross weight 3,086 Ib. 


GUARD _ TRANSPORTS. — The 
American Air National Guard, corre- 
sponding to the former R.Aux.A.F., is 
converting at least six, and possibly nine, 
of its air defence and tactical fighter 
squadrons to the transport réle. They 
are being re-equipped with the massive 
Boeing C-97 Stratocruiser, which will 
supplement the Fairchild C-123s and 
Douglas C-124s already in service with 
the Air Reserve. 


General 
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LOCKHEED FREIGHTER.— Having 
failed to obtain U.S.A.F, support for the 
Allison-powered GL207 Super Hercules, 
in which both Pan American and Slick 
had an interest, Lockheed have now 
proposed a development of the same 
design with Rolls-Royce Tynes. Intended 
primarily for the commercial market, the 
project will be undertaken as a private 
venture if market research appears 
favourable. 


BELGIAN MAGISTERS.-The first 
of 45 Potez-Air-Fouga C.M. 170 Magisters 
for the Belgian Air Force was recently 
accepted at Toulouse-Blagnac by Gen. 
Burniaux, its C.A.S., and was airlifted 
to the training centre at Kamina, in the 
Belgian Congo. The remaining Magisters 
are being delivered at the rate of one per 
week. 


DASSAULT DEVELOPMENTS. 
The tenth Mirage IIIA recently made its 
first flight from Melun-Villaroche, and 
the eighth has achieved M=2.2 in level 
flight at 54,461 ft. powered by its Atar 9 
turbojet and S.E.P.R. rocket. The Avon- 
powered Etendard IVM-03  ship-board 
fighter continues its flight tests with 
blown flaps, giving a take-off run, at max. 
weight, of less than 400 m. The proto- 
type Murage IV supersonic bomber 
research vehicle recently flew at M=1.5 
for 20 min. 


SKYBOLT B-52.—Two Boeing B-52 
bombers are to be used for test-launching 
of the Douglas GAM-87A_ Skybolt 
ALBM. The Wichita Division of Boeing 
has received a $1.6 million contract for 
engineering studies, wind-tunnel tests and 
flight-test planning. 


ANTI-MISSILE STUDIES.--A_ joint 
Canadian-U.S. programme at Ascension 
Island in the South Atlantic will evaluate 
infra-red detection of the re-entry of 
ballistic-missile nose cones. Canada will 
contribute CF-100 jet aircraft which have 
been equipped with photographic and 
detection systems by the Special Products 
Division of the de Havilland Aircraft of 
Canada, Ltd. 


MIDAS FAILS.—First test firing of 
a Midas ICBM advance-warning satellite 
failed on February 26 when the second 


stage of the Atlas-Agena rocket, launched 
from Cape Canaveral, apparently did not 
separate. Satellite is designed for the 
infra-red detection of missiles leaving 
their launching pads, giving the U.S. up 
to 30 min. warning. 


WOOMERA SPACE - RADAR. 
Under a joint agreement between 
Australia and the United States, the 
Americans are to erect an 85-ft. radio- 
telescope at Woomera this summer for 
the purpose of tracking deep - space 
probes. Installation will cost £1,600,000. 


BOUNCED AGAIN.—Another 100-ft. 
diameter inflatable test satellite was 
rocketed from Wallops Island, Virginia. 
on February 27, this time to a height of 
225 miles. Using the sphere as a passive 
reflector, intelligible speech messages 
were successfully transmitted between two 
U.S. radio stations. 


TITAN TRIUMPH.—A Martin Titan 
ICBM, fired from Cape Canaveral on 
February 24, deposited its nose-cone in 
a target area near Ascension Island, 
some 5,000 miles from the launching 
point. 


EAST GERMAN ORDER.— English 
Electric has received a £50,000 order from 
East Germany; it covers  constant- 
frequency A.C. power-supply equipment 
for the BB-155 twin-engined jet transport 
now under development. In addition, it 
has a letter of intent for equipment worth 
£130,000. 


D.H. CANADA CHANGE.--The de 
Havilland Aircraft of Canada. Ltd., has 
renamed its Guided Missiles Division: it 
is now known as the Special Products 
Division. 

HUNTING -CLAN IN GENEVA.— 
Mr. H. St. George Bond has been 
appointed special representative for 
Hunting-Clan Air Transport and Field 
Aircraft Services in Geneva. He will be 
particularly concerned with business with 
the six Common Market countries, 
Switzerland and Austria. 


A ee PROMOTION. — Mr. 
A. . C. Greenwood, A.F.R.Ae.S 
A. FC -A.L., M.LA.S., has been appointed 
an additional director of Vickers- 
Armstrongs (Aircraft), Ltd, with effect 
from February 25. He has been deputy 
general manager at Weybridge since 1958 
and a special director of the company 
since 1955, 


ELLIOTT SALES.—Mr. J. A. Benn 
has joined the Aircraft Engine Instru- 
ments Division of Elliott Brothers 
(London), Ltd.. as technical liaison 
officer. 


SPECIALIZED SERVICE.—-A_ new 
public relations agency, Bailey-Watson 
and Associates, has opened at 7 
Rembrandt Close, London, S.W.1. 
Headed by Mr. C. B. Bailey-Watson, who 
was formerly public relations manager 
of The Bristol Aeroplane Co., the agency 
is offering specialized services for specia!- 
ist industries. 


B-52 TURBOFAN.-—Boeing has received 
its initial shipment of Pratt & Whitney 
TF33 turbofans for the B-52H bomber. 
In its civil form this engine is known 

as the JT3D. 
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Proving and Improving the Vanguard 

HE battle to maintain and to develop the turboprop trans- 

ports’ position as vital airline operating equipment in Europe 
enters its second round this year. The Viscount won the first 
round against the piston-engined fleets; B.E.A.’s Vanguards 
and K.L.M.’s Electras will now fight the second round against 
much stiffer opposition—this time from the turbojets. 

In fact, because unilateral fare reductions are not possible, 
the battle will be fought in the airlines’ traffic and sales offices. 
It can be shown that the Vanguard is very nearly as fast as— 
and sometimes faster than—the turbojet over short sectors and 
its economics make good sense so long as it is allowed to 
carry a reasonable proportion of the traffic. Over short- 
medium sectors, therefore, success depends on encouraging the 
travelling public to be objective about such relatively marginal 
matters as noise and vibration levels, whilst making the most 
of scheduling regularity and normal creature comforts. 

The first B.E.A. Vanguard service will be flown on July 1 
from London to Paris, and just now the fifth production air- 
craft (G-APED), which is the fourth for the Corporation, is 
undergoing a rigorous proving programme. During this pro- 
gramme 200 hours are being flown on typical European routes 
to typical schedules and with normal turn-rounds. 

The first series of services were between London and Paris 
and Brussels. This week the runs have been extended to points 
such as Rome and Lisbon. At least two full-passenger-load 
long-haul flights will be included in order to provide a practical 
check of the air-conditioning and pressurization, and of domestic 
passenger systems and general catering arrangements with 
B.E.A. cabin crews. Corporation captains are handling the 
trials with Vickers pilots and technicians and other repre- 
sentatives on board. A trio of three-pilot crews, plus one extra 
pilot, 10 in all, are flying the aircraft in rotation. 

This Vanguard is laid out as a 100-seater, with 63 seats in 
six-abreast rows in the central compartment, 17 five-abreast 
first-class seats in the rear compartment and 20 five-abreast 
seats in the forward compartment. Our own experience on 
two of the proving flights showed that, so far as noise level 
and vibration are concerned, there is little to choose between 
the three compartments, but the aft area is slightly superior 
and is conveniently placed for class-segregation purposes. Pas- 
sengers enter and leave by forward and rear doors, both of 
which have built-in air-stairs for quick turn-rounds. 


VANGUARDS IN QUANTITY.—While the first few Vanguards 

for B.E.A. are being used for intensive flight trials and crew 

familiarization, the production line at Weybridge is concerned 

also with 20 Vanguards for T.C.A. Significant improvements in 
the Vanguard's economy are reported above. 


Photograph copyright “The Aeroplane and Astronautics” 
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There is nowhere in the aeroplane any sensation for a 
passenger of being packed in a tube; the two “ domestic ” areas 
break down the length of the fuselage and the furnishing and 
lighting are such as to give the cabins a pleasant “ square- 
section” look. Even with six-abreast seating there is ample 
elbow room and the aisle is very reasonably wide. Freedom of 
movement was adequately demonstrated during the proving 
flights, on which technicians and others were necessarily liable to 
wander about very freely. Variations in seating to accommodate 
up to 139 passengers is simplified by the use of movable 
passenger-service panels, with individual lights, air ducts and 
call-buttons, which are mounted underneath the wide overhead 
shelf. 

Important new figures for the Vanguard were issued last 
week-end. In short, the new figures mean that the V950 Mk. 2, 
for delivery in 1961, will have the payload increased by 8,000 Ib. 
to 37,000 Ib.—permitting a full-passenger (139) payload with 
underfloor freight increased to 8,000 Ib. The maximum landing 
and zero-fuel weights have been raised by 9,500 Ib. and 
10,000 Ib. respectively (to 130,500 Ib. and 122,500 Ib.) so that 
the Mk. 2 Vanguard will be able to fly two or three sectors 
without intermediate refuelling. 


The IATA Fares Conferences 


HEN this issue appears the revived IATA fares conferences 

will only have been in progress in Paris for about nine 
working days. They were expected to last for at least a fortnight 
and probably for three weeks. 

At the end of the first four days it was announced that 
North Atlantic carriers had agreed to continue to apply the 
1959-60 fares until May 1 and to carry on with the turbojet 
surcharge until that date. The present fare agreements would 
normally have ceased to be applicable after March 31 and the 
surcharge had been agreed as being applicable only until 
March 1. Evidently the surcharge is being maintained in order 
to keep the talks free so far as differentials are concerned. 
Since the negotiations are closed to al! outsiders, nothing more 
is likely to be known until the conferences have actually ended 

-successfully or otherwise. 

It might, however, be useful at this stage to outline some 
of the main causes of the breakdown in Honolulu last autumn. 
The basis of the disagreement appears to have been mainly 
in B.O.A.C.’s inflexible insistence, rightly or wrongly, on the 
introduction of economy fares at certain minimum percentages 
of present tourist fares on routes through Africa, and through 
Asia to Australasia—with Africa as the crucial area. Although 
other delegates also went to the conferences with little or 
no power to negotiate, the Corporation appears to have been 
one of those who were the least ready for compromise. 

The conferences had started inauspiciously in that, at a 
preliminary New York meeting of North Atlantic carriers, only 
B.O.A.C. had insisted on the retention of three fare classes 
and on the first day at Honolulu all but the Corporation 
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favoured a World-wide two-tier fare structure. This disagree- 
ment must obviously have affected the overall discussions. 

Compromise suggestions for dealing with the African dead- 
lock—which appears to have prevented the prospect of 
compromises in other areas—were not successful. One of these 
was to the effect that promotional fares should be agreed for 
1960, with economy fares (to be settled by the IATA Cost 
Committee in relation to turbojet operations) for 1961; this 
was acceptable to all but four airlines. 

Agreement on seat pitch and other interior arrangements, 
and on the offer of sleeping berths, appears to have been 
equally impossible. No decision was reached, either, about 
the difficult question of downward differentials for propeller- 
driven aircraft when these were being operated alongside 
turbojets. 

The B.O.A.C, team in Paris consists of eight representatives, 
led by Mr. Gilbert Lee, commercial director. A _ three-man 
B.E.A. team is led by Mr. P. C. F. Lawton, commercial and 
sales director. The unresolved fare patterns are those for 
services over the North and mid-Atlantic, from Europe through 
Africa, to the Far East and Australasia, within Australasia and 
across the Pacific. In IATA terminology these cover the whole 
of Conference Areas 1 and 3, and the African sections of 
Area 2. Mr. V. H. L. Dubourcq, of K.L.M., is chairman of 
the conferences. 


South American Air Union 


FEW more details became known last week of the plans 
being made for a joint air operating company to be formed 
by the Governments of Chile, Colombia, Ecuador, Panama and 
Peru. Venezuela may also participate in the scheme, which 
involves the setting up of a new supra-national operating com- 
pany to be known, according to reports, as Flota Aérea 
Latinoamericana (FALA), to take the place of the national 
airlines of each of the countries concerned. The plan appears 
to envisage an arrangement similar to that which led to the 
creation of S.A.S. by Sweden, Denmark and Norway, rather 
than the European Air Union which, to start with at least, 
does not involve such a complete merging of interests. 
More talks about FALA are to take place in Santiago this 
month. It is suggested that each of the participating countries 
will hold equal shares in the new company, and each will 
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contribute a like sum to provide FALA with its initial working 
capital. The fleets, equipment and personnel of the national 
airlines would, presumably, be absorbed, but FALA would 
also seek new jet equipment as an early priority. None of 
the national airlines has any aircraft more up to date than 
the Fairchild F-27 in service or on order. 

Of the five nations most immediately involved in the plans 
for FALA, Colombia has the largest airline and is the only 
one flying to Europe. This is Avianca, which flies services 
to Lisbon, Madrid, Paris and Frankfurt, and also operates 
into the U.S. and within South America. It is partly 
nationalized, has a Pan American affiliation and is a descendent 
of SCADTA, founded in 1919. Next most important is LAN- 
Chile, a national airline operating domestic and international 
services almost wholly within South America. 

Ecuador’s Cia Ecuatoriana de Aviacion operates to Miami 
and to Santiago with a DC-6. Panama's international operator 
is Aerovias Panama Airways, with a fleet of DC-4s operating 
to Kingston, Havana, Miami and Lima. Largest of the three 
Peruvian airlines is Faucett, operating services within South 
America with DC-4s and DC-3s. 

It is clear from these details that the formation of FALA 
is seen as a means of creating an airline strong enough to 
meet the growing competition from foreign operators—com- 
petition which individually none of these countries can do 
much about. 


The Brazilian Accident 


HE collision near Rio de Janeiro on February 25 between 

a Real Aerovias DC-3 and a U.S. Navy DC-6 highlights 
the vital importance of improvement in air traffic control 
systems and methods. The U.S. aircraft was carrying 38, of 
whom three survived; the DC-3 carried 24 passengers and a 
crew of four. The collision apparently occurred in cloud at 
about 6,000 ft. and the two aircraft fell into Rio Bay. 

The DC-6, according to reports, was on its approach to the 
international airport of Galeao, while the Real aircraft was 
coming in to land at the city’s local-service Santos Dumont 
airport. Consequently it would not be reasonable to compare 
this collision directly with that which occurred last December 
between a Viscount and a military trainer. 

Nevertheless, it might be pertinent to quote from the 1959 
annual report of the International Federation of Airline Pilots 
Associations in which the Federation’s executive secretary 
referred to the air traffic control situation at Rio as having 
“ deteriorated ” since the previous year’s report. 


TORONTO COMET. — B.O.AC._ with JT-4A engines and 134 seats in 


A.LIL TO NEW YORK.—Air India 


inaugurated a London-Toronto service mixed first-class/coach configuration. International plans to open its Bombay- 
on March 1, with Comets (two a week) National was the first U.S. domestic London-New York service in May, one 
and Britannias (two a week). All services operator of Boeing 707s and is now the month after its Boeing 707s are introduced 
are via Montreal; the Britannias go via first to operate both 707s and DC-8s. on the Bombay-London route at a 


Prestwick and, once a week, via Man- 
chester also. The pooling agreement 


effect on the same date. 


ANOTHER ELECTRA. — Permission 


frequency of five services a week. 


NEW SERVICE.—M.o0.A. has 
between B.O.A.C. and T.C.A. came into approved the operation by B.K.S. Air 
Transport of a normal scheduled service 
between Southend and Lille. 


CZECH IL-18s.—C.S.A. is now con- 
ducting proving flights with Il-18s and will 
introduce them on regular service from 
April 1, on the routes Prague-Budapest- 


for T.A.A. to purchase a third Lockheed 
Electra has been given by the Australian 
Government, which is also to allow 
Ansett-A.N.A. to charter three Viscounts 
from T.A.A. in exchange for two DC-6Bs. 


AVENSA 880.——Acrovias Venezolanas 
(Avensa) has ordered a Convair 880M 
for delivery in March, 1961. The “M” 
variant has also been ordered by Capital 
and C.A.T. The Real Aerovias 
Convair order has been changed from 
four 880s to three 600s. 


PARIS-NORD.—Plans for a new air- 
port to replace Le Bourget by 1967 are 
being made in Paris. Further expansion 
at Le Bourget is limited by housing pro- 
jects around its boundary and a new site 
is being studied some eight miles farther 
north of the city centre. 


NATIONAL SERVICE. — National 
Airlines inaugurated service with DC-8s 
on its New York-Miami route on 
February 18. It has domestic DC-8Bs 


U.A.L. BASE.—A 300 ft. by 400 ft. 
maintenance building has been opened 
by United Air Lines near San Francisco 
for turbojet overhaul and re-assembly. 


PRESTWICK GROWS.— Work on the 
new control tower for Prestwick was to 
begin this week, as part of the £3 million 
redevelopment scheme. Extension of the 
runway to 9,800 ft. is expected to be com- 
plete in June. 


VOR-DME ORDERED.—The F.A.A. 
announced last week that it was placing 
orders for distance measuring equipment 
to add to existing vor stations to provide 
VOR-DME. 


NOVEMBER TRAFFIC.—During 
November, total traffic carried by U.K. 
airlines on scheduled services rose by 
23.1% over the 1958 figure. Freight ton- 
miles showed a 26.8% increase and the 
overall load factor went from 55.2% to 
57.5%. Air transport movements at U.K. 
aerodromes increased by 22%. 


Beirut-Baghdad and Prague-Zurich-Paris. 
Domestically, the Il-18 will serve Bratis- 
lava and Konice. Two versions are to 
be used, an all-tourist 80-seater and a 
mixed-class variant with eight first-class 
and 70 tourist-class seats. 


ACCIDENT CAUSE.—The C.A.B. has 
“conclusive evidence” that a dynamite 
explosion occurred in the National Air- 
lines DC-6B which crashed in January, 
near the seat occupied by Julian Frank, 
who was insured for nearly $1 million and 
was facing investigation of various 
financial deals. 


ALITALIA LOSS.—An Alitalia DC-7C 
crashed immediately after taking off from 
Prestwick during the night of February 
25-26, on a flight from Naples and Rome 
to New York. Of the 52 occupants, 30 
were killed. The accident was the seventh 
this year to a scheduled airliner and 
brought to 279 the number of passengers 
and crew killed. 
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21 THE AEROPLANE 
and ASTRONAUTICS 


Only the VANGUARD 


paces the jets at much 
less than half the cost 


ALL RouND Europe, and on record flights in 
Canada, the Vickers Vanguard has been logging 
block times which have proved that on short and 
middle distance routes it can more than hold its 
own with the jets. It has, in zero wind, beaten 
current jet schedules on sectors as long as London- 
Rome (955 st. miles). It has flown London-Gander 
(2,365 st. miles) in 5 hours 30 minutes, and 
Toronto-Montreal (335 st. miles) in a record 58 
minutes in zero wind. 


Other Vanguard block times are: 
LONDON-BRUSSELS 
230 miles in 45 minutes (5 m.p.h. headwind). 
LONDON-HAMBURG 
470 miles in 73 minutes—a record (17 m.p.h. 
tailwind). 
LONDON-PARIS 
224 miles in 41 minutes (zero wind). 
PRESTWICK -KEFLAVIK 
920 miles in 2 hours 35 minutes (zero wind). 
KEFLAVIK-MONTREAL 
2,360 miles in 6 hours 2 minutes (30 m.p.h. head- 
wind). 

The Vanguard has achieved these block speeds 
at costs nearly one-third of those of comparable 
pure jet aircraft. 


Recent U.S.A. figures show jet aircraft flight 
hour direct costs as 2.8 times greater than those 
of the Vanguard, and seat mile direct costs 2.6 
times as great. 


The Vickers Vanguard has, without doubt, the 
biggest profit potential ever offered to the airline 
industry — and it offers it at proved realistic com- 
petitive speeds. 


The Economy Class cheap-fare capabilities of 
the Vanguard are at the forefront of the now 
established world movement for popular air travel. 
Only the Vickers Vanguard can bring these vast 
new markets to the Airlines on short and medium 
haul routes, at a substantial profit, and the 
Vanguard can do this with schedules as fast, if not 
faster, than any other aircraft. 


Vanguard costs used in this comparison are to A.T.A. 
formula. Both the Viscount 745 and the Viscount 810 
filed costs have been proved in practice to be substantially 
below such A.T.A. formula costs. 


ALTITUDE FEET 
30,000 [0 THE VANGUARD 
N ACHIEVES ITS FAST 

BLOCK TIMES BECAUSE 

20,000 SPEED CAN BE 
MAINTAINED WHATEVER 

10,000 THE ALTITUDE ROUTEING 

" INSTRUCTIONS 
0 
340 380 420 460 CRUISE AIRSPEED -MP.M. 


Of all the airliners 
only the Vanguard 
has all these features 


425 m.p.h. cruising e Freight capacity 7/8 tons at normal 


densities e Full routeing and A.T.C. flexibility e 


Can use 


normal existing airfields e Quick turn-round e No airfield 
noise problems e Ten years’ unique Vickers/Rolls-Royce 
turbo-prop experience . .. And it is ‘Viscount’ quiet. 
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FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE 
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The SPERRY series “Eleven” Gyrosyn 
Compasses, incorporating the “ Rotorace” 
directional gyro technique, are now in production 
in the U.S.A., Canada and the United Kingdom 
for military and civil operators. Thousands of 
hours of flying time have already proved the 
superiority of this new navigational aid in the 
aircraft of leading civil airline networks 

and military operators. 


* “ Rotorace’’ and “Gyrosyn™ are registered trade marks 
of Sperry Rand Corporation. 


SPERRY 


LONDON NEW YORK ~- MONTREAL 


SPERRY series “Eleven”? Gyrosyn 
Compasses are in use by, or on order for, 
many civil airline operators including the 
following :— 


Alitalia—Linee Aeree Italiane 

BEA—British European Airways 

Canadian Pacific Airlines 

Japan Air Lines 

K LM—Royal Dutch Airlines 

Panagra—Pan American-Grace Airways 

Panair do Brasil 

Pan American World Airways 

SAS—Scandinavian Airlines System 

Swissair 

TAI—Compagnie de Transports 
Aériens Intercontinentaux 

Trans-Canada Airlines 

UAT—Union Aéromaritime de Transport 


In addition, this equipment is being fitted to a 
large number of military aircraft. 


Great West Road, Brentford, Middlesex 
Telephone: ISLeworth 1241. Telex: 23800 
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Air Transport ... . 


THE AEROPLANE 
and ASTRONAUTICS 


CL-44D Developments 


Figures for the new long-range, big payload D6 variant and some 


comments on new criteria for specialist all-freight costing 


P)URING an appearance at U.S. Civil Aeronautics Board 
“ public convenience and necessity” hearings last month, 
a Canadair team explained plans for the further development 
of the CL-44D series of civil freighters. In particular, some 
detailed information was given about the new CL-44D6 variant. 

This is a long-range successor to the medium-range domestic 
D5 and is designed to carry an approximately similar payload 
Over non-stop ranges in excess of those offered for the D4. 
It is due for certification by December, 1962, and its outline 
specification and performance are shown in the accompanying 
tables and curves where it is compared with the two earlier 
variants. 

The basic CL-44D is a Rolls-Royce Tyne-powered, swing-tail 
development of the military CL-44 and, as the CL-44D4, has 
been ordered by Flying Tiger and Seaboard and Western 
Airlines for delivery in 1961-62. This is essentially a long-range 
aircraft; in response to expressed requirements for increased 
payloads over shorter ranges the CL-44D5 has been projected. 
The design changes involved in this development consist mainly 
in the strengthening of the wing box and landing gear to allow 
for a necessary increase of 10,000 Ib. in zero-fuel and maximum- 
landing weights. The gross weight and power are the same 
as those of the CL-44D4 and certification is planned for 
December, 1961. 

With the prospect of a higher take-off power (maintained 
with water injection to comparatively high ambient tempera- 
tures) from the Stage IV development of the Tyne, it has been 
possible to consider a higher gross weight. Hence the offer 
of the CL-44D6, which will be able to carry maximum payloads 
over transcontinental and transatlantic ranges. Canadair’s 
estimate of direct operating costs for the D6 work out at less 
than 4 cents/ton-mile when used for U.S. domestic operations. 


Costs and Mechanized Loading 

During the hearings Canadair pointed out that normal 
methods of cost analysis were not necessarily applicable to 
all-freight operations and that the indirect-cost calculations were 
further complicated by the introduction of mechanical-loading 
systems and by the lack of analytical methods and research 
into the factors involved in large-scale all-freight operations. 

When applied to bigger and more productive cargo aircraft 
the usual method of estimating indirect cost—as a percentage 
(based on past experience) of direct cost—could be misleading. 
Meanwhile, it was important that the assumptions used in 
estimating direct costs should be valid and realistic. 

A direct operating cost of about 4 cents/ton-mile, using 
realistic assumptions, would, nevertheless, be of little signifi- 
cance if indirect cost elements remained high. Canadair 
therefore established design criteria for an integral mechanized 
cargo-handling system which would permit the loading of a 
full-capacity payload in 45 minutes—thus permitting a turn- 
round time of about an hour. The system consists of a chain 
drive which carries pallets or containers from the loading sill 
to their position in the cargo compartment. The operator 
will still retain the choice between bulk loading and pallet 
or container loading in the make-up of the total payload. 

There are, in the CL-44, four freight compartments—the main 
hold, the forward and aft underfloor compartments, and the 


hirged tail section The main hold has a clear volume of 
5,528 cu. ft. when buik loaded, or one of 4,714 cu. ft. when 
using pallet or airborne-container loading. The forward under- 
floor compartment is of 487-cu.-ft. capacity and will normaliy 
be bulk loaded. The aft underfloor compartment has a volume 
of 524 cu. ft.—giving an effective 400 cu. ft. if four preloaded 
bins are used for the cargo. The clear volume (711 cu. ft.) 
of the tail section is reduced to 551 cu, ft. when preloaded 
containers are used. The total volume available is thus 
7,250 cu. ft., reduced to 6,152 cu. ft. when pallets and/or bins 
are used. The system weight, using pallets, is 3,100 Ib. 

The Canadair pallets are flexible and each has a desiga 
load capacity of 8,000 Ib. Eleven pallets, or containers, or 
a combination of the two, make up the load in the main 
compartment, where the loaded pallets are restrained by the 
side channels (which. provide the entry-guidance system) and 
by 9g barrier nets between the pallets. A pre-attached throw- 
over net on each loaded pallet controls the load contour. 
The whole system is ncw in its functional test stages. 

But the success of such a system obviously depends on ramp 
and terminal layout. Freight warehouses will need to be 
mechanized to the point at which maximum payloads can be 


CL-44D4 | CL-44D5 | CL-44D6 
Powerplants R-R Tyne | R-R Tyne | R-R Tyne 
12 14 Stage IV 
Take-off power (e.h.p.) . 5,730 5,730 6,445* 
Max. take-off weight (Ib.) 205,000 205,000 225,000 
Max. landing weight (Ib.) 165,000 175,000 175,000 
Max. zero fuel weight (ib.) 155,000 165,000 165,000 
Max. payload (gross) (ib.) 66,128 77,392 76,958 
Cargo volume (gross) (cu. ft.) 7,250 7,250 7,250 
Operating weight empty (!b.) 88,872 87,608 88,042 
Cruising speed (m.p.h.) 394 400 407 
at weight (Ib.) 165,000 175,000 175,000 
at altitude (fc.) . 20,000 15,000 16,000 
Range with max. payload (st. miles) 3,050 2,200 350 
FAA. take-off field length required (1.S.A., 
s.|., max. we.) (ft.) 7,660 7,660 8,350 
F.A.A. landing field length required (I.S.A., 
s.1., max. landing we.) (ft.) .. 6,780 7,080 7,080 


* To L.S.A. plus 17°C. 


loaded and unloaded within a normal aircraft-servicing turn- 
round time. The present average manual loading time, for 
converted passenger aircraft, of about 30 minutes per 10,000 Ib. 
will be reduced to 3-4 minutes and the terminal arrangements 
must be organized to suit. 

Canadair have two suggestions: a fully mechanized terminal 
with a power-operated loading bridge moving on rails between 
the warehouse and the pre-positioned aircraft; and, for less 
busy terminals, a mobile transport vehicle, of 25,000-30,000-Ib. 
capacity, with vertical lift from truck-bed to 12-ft. level. 

As already reported (the issue of Dec. 25, 1959, p. 652), 
Canadair have, assisted by Flying Tiger, been analysing present 
air cargo as the first phase in a major cargo-research pro- 
gramme. The work has been completed and phase 2 of the 
programme has now been started. This involves a study of 
surface-cargo movements to determine the types of commodity 
which could more profitably be distributed by air. 
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These two graphs compare the payload/ranges and direct costs of the 
three CL-44D variants when operated on U.S. domestic services. The costs 
are based on a rationalized all-freight formula developed by Canadair. 


RANGE (ST.MILES) 


RANGE (ST MILES) 


Cost curves for the two long-haul 
CL-44D variants when operated on U.S. 
international services. 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport... . 


The F.A.A. and Decea 


AST January the U.S. Federal Aviation Agency issued an 

advance summary of its report on the Decca system as 
evaluated using the Bendix-Decca New York chain and Mk. 10 
equipment flown in a Convair C-131 (CV-340). This summary 
(see our issues of January 15, p.62, and January 22, p.96) dealt 
with only a part of the story. 

The chain was laid down primarily for the evaluation of 
its potentialities as a helicopter navigation aid and the more 
important report was that covering the use of Mk. 8 equipment 
during the first phase of the Agency's helicopter operations 
programme. The report on which the original summary was 
based forms, in fact, a supplement to the helicopter report. 

The well-documented full reports have now been issued by 
the F.A.A. and we obtained copies in mid-February. Since 
these had then only just reached the Decca Navigator Company 
in London it seemed to be no more than fair to delay any 
further references until the company’s own interpretations had 
become available—which they did towards the end of last week. 

So far as the helicopter evaluations, using the Mk. 8 receiver, 
are concerned, the F.A.A.’s conclusions may be summarized as 
follows: 


1. The airborne system components require an excessive amount 
of pilot time to set up, operate and use. 

2. The basic electronic accuracy of the components was well 
below the high accuracies stated in published descriptions of the 
system, 

3. Errors due to charting and presentation problems are greater 
than the basic electronic errors. 

4. The system did not provide the basic accuracy usually 
associated with a final approach and landing aid. 

5. The demonstrated operational reliability of the system's com- 
ponents did not meet the standards usually associated with equip- 
ment used for primary 1FR guidances. 

6. The system lacks fail-safe features. 

7. Problems associated with charting 
inflexible, with their use 
sequencies. 

8. Within the accuracy and other operational and technical 
limitations described, the Mk. 8 may be useful as an en-route aid 
for lew-flying 1Fr helicopters in certain areas and operating condi- 


such systems 
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tions, and assuming duality of equipment, the availability of 
supplementary aids and the introduction of fail-safe features. 


The main conclusions in the supplementary evaluation report 
on the Mk. 10 as a fixed-wing aircraft aid were that, “ when 
working properly,” it provided easy-to-read general orientation 
and track-history data and was somewhat easier to manipulate 
than earlier Decca systems. It did not, however, meet the 
principal requirements for a primary navigational aid 
because:— 

1. It did not provide steering information. 

2. Two pilots were required in many A.T.C. environments. 

3. Charting problems limited the system to use in carrier-type 
operations over fixed routes. 

4. Operational reliability was below 1Fr primary aid standards. 

Decca’s comments deal with the supplementary Mk. 10 
report, but make pointed reference in the introductory matter 
to the fact that New York Airways have continued to use 
Decca equipment since the F.A.A. helicopter trials were com- 
pleted and that provision is also being made for dual Mk. 8 
equipment in their Verto] 107s. 

The comments deal first with the section of the Agency’s 
report in which “ yes,” “ no” and “ no comment ™ percentages 
were given for pilots’ replies to various questions. These were 
arbitrary and usually without operationally significant quantita- 
tive bases, and the answers were, in at least one case, contra- 
dictory. The percentage of “no comment” answers was, in 
Decca’s view, “absurdly high” in relation to the types of 
question being asked. On that, for instance, of whether Decca 
could be used as an approach aid in four different minima con- 
ditions, there were about 85% “no comments.” Of those who 
did answer positively, 16.3%, found it possible to use Decca 
down to 200 ft. on the approach, whilst only 1.9% could do so 
down to 1,000 ft. 

Commenting on detail criticisms in the body of the report, 
Decca points out that the published charts show no off-track 
deviations greater than +.5 n.m. except in the Boston area and 
that, though the cause of losses of zone identification at inter- 
mediate ranges were diagnosed and corrected by Decca later 
during the tests, no mention was made of the fact. 

In concluding comments, Decca agrees that there were 
grounds for criticism, but that the limitations of the short base- 
line low-power New York chain were not appreciated by the 
F.A.A. The report reveals a clear requirement for a com- 
parative side-by-side evaluation of Decca and vor/DMET. 


Heliport Cleared for Night Flying 


Lg stort jar th London heliport at Battersea has been 
licensed for night flying following the installation of 
G.E.C. lighting equipment, The heliport opened for daylight 
operation less than a year ago—on April 23, 1959—and has had 
an average of about 150 movements a month since then. The 
lighting, installed at a cost of about £1,700, consists of medium- 
intensity elevated perimeter lights round the edge of the landing 
platform, and floodlights mounted on towers. Nearby obstruc- 
tions are marked, and an angle of approach indicator has been 
provided. P 

The last-mentioned piece of equipment shows the pilot a 
flashing green light when he is correctly aligned on the 12° 
approach path. If the pilot is too high or too low, he sees red 
or amber lights, respectively. 


Floodlight Tower ituminated 
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Floodlight Tower |Contro! Tower 


The perimeter lights have been mounted on the fenders which 
surround the T-shaped landing platform and connecting taxi- 
strip to the parking apron. They are modified versions of the 
G.E.C. medium-intensity elevated runway light, spaced 15 ft. 
apart along the long outer edge of the platform and 7 ft. apart 
along the two ends. Flame-proof taxi lights flank the sides of 
the taxi strip at 7 ft. intervals. To overcome the danger of 
pilots being dazzled by the lights as they land, their brightness 
can be controlled in five stages—100, 60, 30, 10 and 3 per cent. 
of maximum intensity. 

On each side of the parking apron is a 40-ft. tower carrying 
four 1-kilowatt apron floodlights—two to illuminate the landing 
platform and two for the apron. Either one of these towers is 
used according to the approach direction of the helicopter. All 
lights are controlled from the L.A.L. control desk in the tower, 
including the illuminated windsock, obstruction lights, river 
navigation lights, apron wall lights and slipway lights. 

The lighting installation at Battersea complies with recom- 
mendations by the Ministry of Aviation in collaboration with 
B.E.A. Helicopter Experimental Unit and independent helicopter 
pilots. 
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The F igh ting Services 


Equipment for the R.A.F. 1960-2000 


O lecture before any branch of the Royal Aeronautical 

Society is likely to have a more distinguished audience 
than the one which attends the Trenchard Memorial 
lecture before the Halton Branch of the R.Ae.S. This 
year the lecture was delivered by Sir ag Edwards. 
The chair was taken by Air Marshal Sir Wallace Kyle, 
A.0.C.-in-C. Technical Training Command. The dowager 
Lady Trenchard was indisposed. Lord Trenchard 
was abroad but the Commandant of No. 1 School of 
Technical Training at Halton, Air Cdre. T. N. Coslett, 
was host to no less than seven A.O.C.-in-C.s for the 
occasion. Present were: Air Marshal Sir Kenneth B. B 
Cross (Bomber Command), Air Marshal Sir Edward 
Chilton (Coastal Command), Air Marshal Sir Denis H. F. 
Barnett (Transport Command), Air Marshal Sir Hugh A. 
Constantine (Flying Training Command), Air Vice- 
Marshal Sir Leslie Dalton-Morris (Signals Command) as 
well as the Controller of Engineering and Equipment, Air 
Mar 2 Sir Herbert B. Spreckley, President of the Halton 
Branch of the Society and Air Vice-Marshal J. Marson 
(Air Officer Commanding No. 24 Group) who is Vice- 
President of the Halton Branch, and Mr. A. J. Murphy, 
principal of the College of Aeronautics at Cranfield. 

At the dinner which followed the lecture, the President 
of the Royal Aeronautical Society, Mr. Peter Masefield, 
said “ thank you” for the guests. Dr. Ballantyne, secre- 
tary of the Society, was seen to be taking thoughtful, and 
somewhat envious notice we thought, of the Halton pipers 
who skirled their pipes through galleries and down the 
great stairway of the fabulous Rothschild mansion which 
was given in perpetuity to the Royal Air Force 

The survey given by Sir George Edwards was in keeping 
with the stature of the man whom the occasion had been 
fashioned to honour. It had breadth of vision, it mani- 
fested the conviction of the lecturer and there can be no 
doubt of the courage of an engineer designer who is 
prepared to lay before an audience of experts a survey 
of what equipment the Royal Air Force is going to be 
using over the next forty years. 

The basic idea had a fascination of its own. There is 
nothing, Sir George observed, to stop a cadet from 
Halton becoming C.A.S. of the R.A.F. To climb the 
ladder from the lowest to the highest rung would occupy 
some thirty-five years. It would surely be interesting then 
to survey the equipment of the Royal Air Force during 
the Service career of such a hypothetical cadet. Thus the 
period under review would be spread from the present 
time until 1995 or, for convenience, until the year 2000 
This could be usefully divided first into the ten years unti] 
1970, during which time we know pretty well from pub- 
lished material what has been planned to happen. Treat- 
ment of the subsequent period would have to be more 
speculative. 

The method adopted by the distinguished lecturer to 
present such a survey was graphical. The gaily coloured 
slides were explicitly graphic and the audience appreciated 
the humorous embellishments on some of them. That the 
facts were salted with what Mr. Masefield described as 
“ Georgian ” wit made them the more memorable. 

Sir George began by surveying the period 1960-70 and to 
do this he took six broad divisions: strategic weapon systems, 
transport, tactical and limited war systems, air defence. 
maritime reconnaissance and, in conclusion, space travel and 
research. So far as the V-bombers are concerned, their 
future extends through the decade and with the development 
of the air/surface guided missile may be expected to go on 
unti! 1980. By that time Thor will have been phased out 
in favour of Blue Streak 

Surveys of the other fields were made in the same vein. 
It is interesting to note that the future of the TSR 2 is 
seen aS going on into 1980. 

It was in the section devoted to space that Sir George 
made some memorable remarks < anent the Russians. A great 
difference between them and us is that the Russians assume 
that women have brains and use them. Also, when the man 
at the top says “Go” everyone in the Government or 
other circles either helps or gets out of the way—not in it. 

The next stage of the survey begins in 1970 when the 
hypothetical cadet has become a Flight Lieutenant. In 
surveying the background to this period various epigrams 
were coined. One or two of them must be recorded: “ An 
adequate aircraft at the right time is better than a perfect 
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The Fighting Services . . . . 


aircraft too late.” “ All of us support the principle of dis- 
armament but there are two essential things to recognize 
and remember: first, unilateral disarmament will get us 
nowhere ; second, effective negotiation toward disarmament 
(like mergers) will only be achieved from a position of real 
equality of strength.” 

The series of slides for the 1970-2000 section began with 
that covering transport aircraft. The reasons were four: the 
emphasis in the White Paper had been on mobility; big 
aircraft are now so costly that they must be able to duplicate 
roles; there is the impact of their cost on the National 
Economy; Mr. Sandys had spoken of the intention to 
combine military and civil needs. 

Sir George hazarded a guess that in the mid-’sixties a high 
subsonic jet transport would come into R.A.F. service with 
the réle of strategic transport with freight and other 
capabilities. In this connection Sir George expressed some 
vigorous views about military freight. ‘“ You do not,” he 
said, “carry around the World in two million pound acro- 
planes such things as Jeeps, field kitchens, bulldozers and 
beer. It is cheaper to acquire them locally, or to stockpile 
them locally. You only carry round high-class freight—things 
you cannot afford to stockpile or can only afford to have in 
relatively small quantities concentrated at home. The Army 
must appreciate this.” He sees such a machine carrying 
men, military freight, fuel for in-flight refuelling, fuel for 
logistic support, missiles and other expensive equipment 
deployed sed the central reserve and perhaps ballistic 
missiles for air launching. 

This was followed by some speculation about the super- 
sonic transport. In the course of this some fascinating facts 
about kinetic heating were deployed. 

Next came discussion of what sort of strategic weapon 
systems were to be expected in the years after 1965. Sir 
George believes that we shall come to an atomic-powered 
aeroplane capable of launching ballistic missiles. 

He had much to say about tactical weapon systems and 
he sees the need for these continuing far into the future. 
Explaining why he is an advocate of STOL rather than 
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VTOL, he noted that there are thousands of small- and 
medium-sized airfields in the World. It would be sensible 
to make an aircraft that could use them. It is difficult 
enough to produce an aircraft which combines short take-off 
and landing, with high supersonic performance over a wide 
weight band, the ability to operate for long periods at low 
level and at high speed, and long range. It is still more 
difficult to associate these qualities with vertical take-off and 
landing. 

At the end his hearers could have been in no doubt that 
the Royal Air Force is going to want pilots and engineers as 
far as, and then on into the Space Age. And what an exciting 
technical experience it is going to be. 


Royal Tournament News 


ROUND-TO-AIR missile defence will be the main theme 
of the R.A.F.’s principal display at this year’s Royal 
Tournament at Earls Court, between June 22 and July 9. The 
arena is to be transformed into a set piece to show how the 
Fighter Command early-warning radar system operates, 
together with the deployment of fighters, equipped with Fire- 
streak AAMs, and Bloodhound SAMs against enemy raiders. 
The Bloodhound target radar lock-on technique will be demon- 
strated and a model of the missile is to be “ fired.” A large- 
scale projection of a film showing the impact of such a missile 
on a target aircraft will also be seen. 
Other R.A.F. items in the Tournament will include a demon- 
stration by the Ceremonial Drill Unit at Uxbridge commanded 
by Sqn. Ldr. K. Courtnage. 


Looking for Members 


HROUGHOUT the World there are approximately 150 

ex-R.A.F. and Commonwealth Air Force aircrew personnel 
who, although entitled to wear the Battle of Britain clasp, are 
not members of the Battle of Britain Fighter Association. With 
this fact in mind, the Association has now launched a drive 
to trace these “lost” clasp holders, who, in turn, are invited 
to write to the Association’s Secretary at the Air Ministry 
(Room 0211), Whitehall, London, S.W.1. 

Formed two years ago, the Association aims to look after 
the welfare of its members and their dependants; to preserve 
the memory of fighter aircrew who died in the Battle of Britain; 
and to foster friendship among its members. 


In Squadron Service 


FTER what must be the quickest military aircraft develop- 

ment and trials programme in recent years, the Fairey 
Gannet AEW.3 has now entered squadron service with the 
Fleet Air Arm. 

No. 700 “G”™ Flight (Lieut. Cdr. W. Hawley, R.N.), which 
undertook the aircraft's intensive flying trials at R.N.A.S. 
Culdrose, has been disbanded and reconstituted as “ A” Flight 
of No. 849 Squadron. It will join the carrier “ Ark Royal” 
when she embarks her aircraft (Scimitars and Sea Vixens) this 
month. 

Formed in August. 1959, a year after the maiden flight of 


the first prototype, No. 700 “ G” Flight had logged 1,855 hours 
by January 31, 1960, with a maximum of three Gannets avail- 
able at any one time. This number of hours in a period of 24 
weeks is believed to be a record for a new type of operational 
Naval aircraft. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 


Air Ministry: Wg. Cdr. J. L. Schooling to the Department of 
the Air Member for Personnel. 


Bomber Command: Gp. Capt. G. H. Everitt, D.S.O., O.B.E., 
D.F.C., to R.A.F. Gaydon to command. 


Fighter Command: Wg. Cdr. A. C. Rawlinson, O.B.E., D.F.C., 
A.F.C., to R.A.F, Buchan to command, with the acting rank of 
Gp. Capt.; Wg. Cdr. S. J. Perkins, A.F.C., to R.A.F. West Malling 
to command No. 85 Squadron. 


Technical Training Command: Gp. Capt. G. M. Robinson, 
D.F.C., to R.A.F. Cardington to command; Wg. Cdr. P. R. M 
Groom to No. 4 School of Technical Training, R.A.F. St. Athan, 
as Senior Equipment Officer. 

Maintenance Command: Wg. Cdr. F. Parvin to Headquarters 
for trade testing and training duties. 


Other Appointments: Gp. Capt. W. D. G. Watkins, D.S.O., 
D.F.C., D.F.M., and Sqn. Ldr. H. B. Alty, M.B.E., both to the 
Ministry of Aviation, the latter with the acting rank of Wg. Cdr.; 
We. Cdr. A. W. Pink, O.B.E., to command the R.A.F. element of 
the Travel Control Security Group; Wg. Cdr. J. K. Rogers to 
Allied Air Forces Northern Europe for staff duties. 


More Service News 
C.F.S. Reunion.—This year’s reunion dinner of the Central Flying 
School Association is to be held in the Officers’ Mess, R.A.F. Little 
Rissington, on Friday, July 8. Full particulars will be circulated 
to all members in due course by the Honorary Secretary. 


Coastal Command Reunion.—The annual reunion of Coastal 
Command Officers will be held in the Officers’ Mess, Headquarters 
Coastal Command, R.A.F. Northwood, on Saturday, May 7. 
Particulars and tickets, price 15s. each, may be obtained from the 
Hon. Sec., Wg. Off. S. P. Titcombe, O.B.E., W.R.A.F., at Command 
Headquarters. 


R.C.N. Appointment.—Licut. Cdr. K. S$. Nicolson, R.C.N., is 
to take over command of No. 870 Squadron, Royal Canadian 
Navy, next month. Equipped with Banshees, the Squadron operates 
either from the carrier “ Bonaventure’ or the naval air station 
H.M.C.S. “ Shearwater.” 
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The Commonwealth’s 


Cape Canaveral— 


Following his first visit seven years ago Curis WREN 
recently returned to Woomera. His report on the 
great Australian establishment begins this week. 


HAT is broadly and often rather vaguely referred to as 
“Woomera” is more correctly called the Weapons 
Research Establishment, a title which in 1955 replaced the 
original name of Long Range Weapons Establishment. Because 
of its important place in current and future World events and its 
fascinating location, it is an attractive propositicn for any 


STEWART JOUN L. KNOTT 
SCOTT-HALL. Mead af LUA Secretary a 
Vo A Stak Audtoater DigererTment of Sepgoty 


journalist, and when I knew I was likely to be making my third 
visit to Australia I got in touch with Charles Huntly, of the 
Ministry of Aviation, who deals with us Press types, and he 
cabled Mr. Stewart Scott-Hall, Head of U.K. M.o.A. Staff in 
Australia. 

Now whether the fact that I'd been to Woomera before, 
and behaved most circumspectly, had anything to do with it, 
I don’t know, but the Commonwealth Government stretched 
out the usual Australian hand of welcome and I was in. This 
is a good place to express my thanks to everybody who had 
a hand in a arranging and conducting a high-pressure 
tour which M.o.A. and the Australian 
Department of Supply managed fault- 
lessly. And I must thank Trans- 
Australia Airlines for transporting me 
from Sydney to Melbourne and 
Adelaide and back in the lap of jet- 
proper luxury. 

The Australian branch of M.0o.A., 
headed by Mr. Scott-Hall and his 
Secretary and Financial Adviser, Don 
Syme, has its modest offices in the 
same Melbourne building as_ the 
Australian Department of Supply. 
Here I met Mr. John Knott, Secretary 
to D. of S., and his senior staff mem- 
bers, Alan Butement, Chief Scientist; 
Dr. Ben Gates, Controller, Research 
and Development: Eric L. Cook, Asst. 
Sec.. R. and D., the first Australian to 
be permanently associated with the 
Joint Services Project and a leading 
Australian historian; Bill Sumner, Dep. 
Sec., Chairman of the Contracts Board 
and, in his time, a fine cricketer; and 
Ian “ Jindivik ” Fleming, Controller, 
Aircraft and Guided Weapon Supply. 
the man who led the team responsible 
for the very successful Australian 


Salisbury, ex-munitions factory 17 
miles north of Adelaide. The 
W.R.E. headquarters, laboratories, 
main workshops and contractors’ 
headquarters are located here. 
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Jindivik target aircraft and the Malkara ground-to-ground 
missile. 

Australia is no less. civilized than England in the provision of 
morning coffee and Stewart Scott-Hall and his competent 
Personal Assistant, Miss Jean Jamieson, maintained the 
hospitable custom while explaining my itinerary. From 
Melbourne, T.A.A. were to fly me the 420 miles to Adelaide 
where a car would take me to the W.R.E. base at nearby 
Salisbury. Then I would fly the 300 miles from Salisbury’s 
airfield, Edinburgh, to Woomera, and subsequently return along 
the same route. 

On my earlier visit | had learned something of the history of 
W.R.E., which celebrates its thirteenth birthday on April 1. 
Because the Establishment’s background and general set-up 
appear to be little known to many people, and of interest to 
them, here they are in outline. 


The W.R.E. Story 

The need, in 1946, for a long range for testing and 
developing the then new armament, the guided weapon, led to 
a survey being made in the British Commonwealth by represen- 
tatives of the Ministry of Supply and the Ministry of Aircraft 
Production under the leadership of Lt.-Gen. J. F. (now Sir John) 
Evetts. The South Australian area selected might almost have 
been made for it. 

At Salisbury, there was immediately available an empty 
ex-wartime explosives factory of 14 million sq. ft., complete 
with office blocks, transport facilities, and security arrange- 
ments, where laboratories, workshops and preparation facilities 
could be concentrated. Some housing also existed and Adelaide 
was only 17 miles away. There was a suitable site for an air- 
field alongside and this was constructed in the early °50s and 
named Edinburgh. 

The Trans-Continental Railway, which was available. ran to 

(Continued on page 282) 
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(Continued from page 279) 
and beyond a place called Pimba, some 300 miles north, in the 
south-east corner of the great central and western deserts of 
Australia. A site just north of Pimba was examined and recom- 
mended for a range head. 

From this it would be possible to fire a distance of 1,250 miles 
towards the Western Australian coast over areas which were 
practically unpopulated (by people, anyway—the range area 
now has the best part of a million sheep on it and almost as 
many kangaroos) and, if necessary, a further 2,000 miles over 
the Indian Ocean was available. The United Kingdom and 
Australian Governments decided that these sites were the best 
available and the project was begun officially on April 1, 1947. 

Salisbury 

The great Australian distances, both from U.K. (about 12,000 
miles) and within itself (Darwin-Sydney is 2,000 miles, some 
200 miles greater than the distance from London to Istanbul) 
are now being annihilated by ever-faster air travel. Thus 
W.R.E.’s chief disadvantage, its distance from Great Britain, has 
become less onerous and they are now only two days apart. 

A T.A.A. “ Super-Viscount”™ took about 1} hr. to fly me 
from Melbourne to Adelaide over the thickly wooded and 
undulating State of Victoria and the vineyards of the south- 
eastern fringe of South Australia. During the drive to 
Salisbury, the D. of S. driver told me that the State had been 
virtually rainless for several months and now in the summer 
the dry surfaces were being whipped into large dust clouds. 

At the W.R_E. gates, a brief and friendly formality produced 
my Visitor's badge and I was escorted along the headquarters’ 
building’s cool corridors to meet Capt. Jack Newman, Royal 
Australian Navy (Retd.), who was for the period 1954-59 the 
Range Superintendent and is now Salisbury’s P.R.O. and 
enjoying his new job. The Superintendent (Commanding 
Officer) appointment is held in turn by a senior officer of each 
of the Australian Services. When I previously visited the 
Establishment, Gp. Capt. George Pither, R.A.A.F.. was 
Superintendent, then Capt. Newman did his stint, and later 
at Woomera, I was to meet Col, Richard Durance, Australian 
Army, the present Superintendent. 

At Salisbury, the head man bears the title of Controller, the 
current holder being R. W. M. Boswell, previously Deputy 
Controller. To Bill Boswell, big and amiable, I owe my thanks 
for much of the information in this account. He was my host at 
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“What 1S your visor wiles lad im — 
WREDAC, WRECISS, Deogpter, 
Sinb-Mimeatore Telematir ?” 


Png oy, Ger) NEWNAN 2BAM, frre 
Stasatifec Offices — Feholac Oke 
a highly entertaining lunch with his senior staff. H. Arthur 
Wills, Deputy Controller, Trials and Instrumentation Wing: 
Dr. M. W. Woods, Dep. Con., Weapons Research and Develop- 
ment Wing; Harold T. Loxton, Dep. Con., Planning Wing: 
and Tom J. Woolcock, Chief Admin. Officer 

In planning the Establishment’s disposition, it was clear that 
the most economical way to operate was to concentrate at 
Salisbury the laboratories, workshops and preparation facilities 
so that the minimum number of personnel would require 
accommodation in the semi-desert region at Woomera. The 
difficulties in operating a range separated from its base by 
300 miles have been overcome to a great extent by provision 
of direct telephone and teletype links and the institution of a 
daily courier aircraft service which moves staff from one place 
to the other in less than two hours. For heavy stores, surface 
communication by rail and road takes some 10 hours. 
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Because of the distance from Great Britain the U.K. missile 
contractors carry out as many trials as possible on the ranges 
near their U.K. factories, and the Australian Establishment 
normally has several years’ notice of their intention to come 
to Australia. This has enabled W.R.E. to adopt a policy 
whereby instead of immediately installing a general-purpose 
range, which may or may not satisfy future customer require- 
ments, the installation of facilities and instrumentation can be 
delayed until a definite request is received from a contractor 
for a particular type of trial. 

The customer’s problems are then recorded in a planning 
specification and he is presented with a facilities plan which, it 
is hoped, will meet his requirements. This procedure has made 
for considerable economy, has prevented W.R.E. from com- 
mitting the range to out-of-date equipment and has afforded 
continual stimulus to furnish the appropriate instrumentation 
for the requirements as they arise. 

The trials wing, whose function is to plan and execute all 
guided-missile trials and to process the data arising from them, 
is organized into four divisions. It has a missiles projects 
group which liaises with contractors (whose head offices and 
workshops are at Salisbury) and prepares a trials instruction, 
the executive document which specifies in some detail the 
facilities and measurements required of the range. 

The ranges group, at Woomera, then sets up and carries out 
the trial. the results of which are processed by the mathematical 
services group who provide the 
contractor with data reduced to 
a form specified by him. It is 
with this division that the con- 
tractor has most contact. 

The optical and mechanical 
instrumentation division and the 
electronic instrumentation divi- 
sion provide the trials instru- 
mentation required at Woomera, 
and they may procure from the 
U.K. or elsewhere the appro- 
priate equipment or may 
develop within their own labora- 
tories at Salisbury other systems 
which may be required. Broad 
requirements might call for a complete optical or telemetry 
system, while technical developments might involve improving 
lens design or developing new aerials or receivers. In the 
United Kingdom or America, this support would probably be 
available from the Universities or large manufacturing firms, 
but because of the isolation and the comparatively small amount 
of industry in Australia it has been found necessary to provide 
much of it within the Establishment, 

Lastly, there is the systems assessment division, This is not 
concerned with the research and development trials carried out 
by contractors on their missiles but, in conjunction with R.A.E., 
designs and carries out the acceptance trials of these weapons. 

The personnel of the trials wing is basically civilian and now 
composed almost entirely of Australians, although great help 
was rendered by secondment of many U.K. personnel in the 
project’s early days. The Establishment is supported by quite 
a number of Servicemen but, in general, they are employed in 
positions for which they have already had Service training or 
where the range experience would be of value to the particular 
service. For instance, the complete air support of W.R.E. 
is provided by the Royal Australian Air Force, while Army 
personnel operate the radar equipment and handle explosives. 

With the exception of the ranges group, the entire wing is 
located at Salisbury, adequately housed in buildings already 
existing. The only new construction in the Salisbury area has 
been Edinburgh airfield. The R.A.A.F. policy is similar to 
W.R.E.’s in that they maintain at Woomera a trials unit whose 
main function is to provide target services, at present with 
Jindivik and Meteor aircraft, and concentrate back at Edinburgh 
their support units—and from there, if the range of the aircraft 
permits. they mount the air support for the trials. 

Salisbury is so extensive and the numbering of its many 
buildings so haphazard, apparently (No. 24 adjacent to No. 79), 
that Capt. Newman hadn't yet discovered the location of some 
of the places in his new diocese. Nevertheless, he laid on a 
pretty comprehensive tour, including the Mach 1.8-2.6 wind- 
tunnel and WREDAC (WRE Digital Automatic Computer) 
which Arthur Wills thought might be renamed the “WRE 
Wready Wreckoner” to mark Wren’s visit. 

In the mathematical services wing, Don Overheu, Snr. 
Scientific Officer, took me on a tour of his trials assessing 
devices, some of them operated by girls. After watching these 
young ladies dexterously laying off angles on film frames of 
missile trials and turning them into material easily digestible 
by computers, I lurched out into the Australian sunshine. 
humbled. 


(To be continued) 
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THE AEROPLANE 
and ASTRONAUTICS 


MATERIALS AND PROCESSES 


This 12-page supplement is devoted to certain aspects 
of materials development and production processes 
related to the new generation of large supersonic 
aircraft and steel airframe components. 


Sandwich 


Its Development and Application to Tran- 
sonic and Supersonic Aircraft and Missiles. 
By H. R. Ashley, A.F.R.Ae.S., A.M.C.T.* 


O achieve high aerodynamic efficiency and also to improve 
structural efficiency, the onset of buckling on the compres- 
sion side of a wing structure must be delayed to a stress level 
not much below the tensile proof stress of the material being 
used. There are several ways of doing this. 

Usually the desired result is achieved by arranging the cross- 
sectional area required into a stable configuration which does 
not fail by premature instability, using either closely pitched 
stringers, integrally machined stiffeners, corrugated stiffeners 
or corrugated sandwich. A further method is to add stabilizing 
material, generally done by sandwiching honeycomb core 
between two sheets, each of which is approximately half the 
original single sheet thickness. 

Honeycomb-stabilized structure is only one of the family 
of sandwich structures, and in itself has several variants. 
Fig. 1 illustrates several types of stabilizing core, all of which 
have to some degree different properties in the two directions 
of the plane because of the manufacturing methods that are 
employed. For this reason they have been divided simply into 
the categories of having either axial load carrying or non-axial 
load carrying cores. 

The axial load carrying corrugation-stabilized sandwich has 
developed from the time when the corrugation itself was used 
for external skinning. The Junkers 52 used this form of skin 
to cover both fuselage and wing structure in 1932. 

Further developments later in the decade were made by 
Sir W. G. Armstrong Whitworth Aircraft, Ltd. Their applica- 
tion of corrugation to the Ensign wing structure in 1937 used 
the corrugation in a spanwise direction, the skin covering being 
carried by rib members laid over the corrugation. 

Later the same year, the Whitley aircraft was produced with 
the outer skin attached directly to the spanwise corrugation. 
Also, the tension field shear resistant web was employed with 
the corrugations running vertically. This feature has come 
into prominence again quite recently as a method of reducing 
thermal stresses when using the high temperature resistant 
materials for very high speed structures. 

The employment of the double-skinned corrugated sandwich 
to resist axial loading can give a very high structural efficiency. 
This type of structure has been used in several aircraft designs, 
the A.W.A. 52 flying-wing in 1947, for example, and other, more 
recent, aircraft. 

An objection to using light-alloy structures of this form is 
the same as that which obtains when using closed top-hat or 
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Fig. 1. Forms of sandwich construction 
(top skin removed in plan views). 


Structure 


bowler-hat section stringers, in that the internal faces cannot 
readily be examined for corrosion deterioration during service. 
This is particularly important if the assembly is spotwelded, as 
this precess itself forbids the use of corrosion protection in 
detail. Thus, the advantages of the all-spotwelded double-skin 
corrugated sandwich can only be utilized when the material 
required has good corrosion resistance, such as stainless steel 
or titanium alloys. 

A particular answer to the high-panel-loading problem of 
the thin wing structures of a high-wing-loading, “ high-g” 
fighter can be found by using stretched plate material, 
machined or chemically milled into the desired configuration. 
This interesting development is, however, a subject in itself. 


Honeycomb-stabilized Sandwich 

The corrugation-stabilized sandwich is constructed by 
orthodox and long standing jointing methods, such as riveting, 
pop-riveting or spotwelding. In contrast, the introduction of 
the thin-foil honeycomb core stabilization was delayed until 
the advent of metal bonding techniques, as established in 
7" by Dr. de Bruyne of Aero Research—now CIBA 
(A.R.L.). 


Fig. 2. Joining honeycomb 
core element to facing 
material. 


FILLET POINT OF HIGH PRESSURE 


FOIL CORE ELEMENT 


There are many variations of temperature and pressure 
curing cycles for the various metal bonding adhesives, so care 
has to be exercised in selecting the right combination for the 
purpose required. The first principle to be remembered in 
honeycomb assembly is that it is only possible to get high 
contact pressures at the knife-edge intersection of the honey- 
comb core and the face sheet (Fig. 2). 

For this reason the advantages of an adhesive which demands 
the use of high pressure during the curing cycle cannot be 
fully realized, as any fillet formed using such adhesives will 
not be subject to sufficient pressure, and will be crumbly 
and brittle. Thus preference must be given to the low-pressure 
fillet-forming adhesives such as Araldite. It is for this reason 
that there is great difficulty in producing satisfactory 
“medium” temperature (150° C.) honeycomb structures using 
the modified phenolic type of adhesive. 

The general principles of light-alloy honeycomb fabrication 
and manufacture by A. V. Roe have been described in a 
previous article by A. Holt (THe AgRopLANE, June 20, 1958). 
The various standard cell sizes and foil thicknesses used, and 
panel weights per square foot are given in this reference; also 
the approved inspection methods used to ensure production 
reliability are described. 

It might be argued that the honeycomb assembly is subject 
to the same criticism as corrugated sandwich from the view- 
point of corrosion inspection. The difference here is that, 
unlike the spotwelded corrugation assembly, the internal facings 
of the sheets and both surfaces of the core are resin coated 
prior to bonding, the epoxide resins used being excellent 
corrosion-resistant coatings. 

In addition, the very nature of a honeycomb panel demands 


* Chief of Engineering Research Division, A. V. Roe and Co., Ltd 
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wit TAPER FINGER WSERT WITH SPOOL INSERT 
FAILING LOAD 43750 LB FAILING LOAD $Q500.8. 


Fig. 3. Diffusion of a concentrated load into 
honeycomb sandwich. 


side and end capping channels of Z-members, bonded into 
the assembly. This is a very effective method of sealing the 
structure to prevent internal condensation taking place. 


Development Problems and Results 

In 1952, there was some doubt about the answer to a 
question that has often been asked about cellular cores; what 
is the effect of altitude on a sealed honeycomb structure, and 
is there any risk of it bursting apart? The worst case to 
assume here is that sea-level atmospheric pressure of 14.7 p.s.i. 
is sealed within the cells of an assembly. In the limit, this will 
then become the differential pressure across the sandwich as 
height is gained right up to the altitudes required for satellites 
and space vehicles. 

Tests were carried out by pressurizing the internal cells of 
edge-sealed circular samples. Pressure differentials of up to 
150 p.s.i., or 10 atmospheres, were attained, thus giving a 
safety factor of 10 in the most unfavourable circumstances. 

Honeycomb-stabilized sandwich is essentially a distributed 
structure for distributed loads. The aircraft designer, however, 
is faced with many places where the loads are concentrated in 
small sections, and must be diffused into a distributed structure. 

Various methods of diffusing concentrated loads into the 
honeycomb panel were tried and tested, including the circular 


Fig. 4. Shear transfer 
from core to edge — 
member. i] 
—= Se | 


TOP HONEYCOMB PANEL WITH SHEAR CHANNEL 
BOTTOM HONEYCOMB PANEL WITHOUT SHEAR CHANNEL 


spool type and tapered finger type shown in Fig. 3. Whereas 
the failing loads quoted apply solely to the specimens 
illustrated, it is interesting to note that two 18 s.w.g. skins 
12 in. wide will fail in tension at the load that can be applied 
through a bonded 4-in. diameter insert. In no case was there 
an adhesive failure at the insert to skin bond line. 

Another early development problem concerned the edge 
attachment of the honeycomb core, particularly where butting 
up to extruded members. Should the core be attached to a 
special shear-carrying member, involving extra weight and 
production time, or was the shear resistance and stiffness 
satisfactory without? 

Detail testing was carried out on the type of specimen 
shown in Fig. 4. Typical core shear stress values were reached 
on the specimen without a shear attachment, with only a very 
small increase in shear deflection when compared with the 
fully edge-bonded specimen. 

Many tests were done on panel jointing methods both in 
tension and compression. Typical arrangements are shown in 
Figs. 5 and 6. The former illustrates a spanwise type of wing 
panel joint, the edge extrusion being in magnesium alloy. 
Several specimens were tested and, from the failure points 
indicated on the diagram, it is evident that the bond areas 
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have approximately the same strength as the magnesium 
section. 

Fig. 6 shows the type of extrusion developed for a transf rt 
joint in a honeycomb fuselage structure. The object here is 
to avoid external bolt heads and radial drilling. The latter 
would involve the cocoa-tin lid type of assembly with all its 
undesirable features. The failures again indicated correct 
correlation between the bond area strength and the basic 
sections employed. 

Other fundamentals established by the original development 
programme included the tolerances and limits that had to be 
applied, not only to the core material but also to the critical 
dimensions of extrusions and rolled sections required for 
internal and edge members. In conjunction with this investiga- 
tion, the variation in adhesive shear strength with different 
bond-line thicknesses was established. 

On the practical side, a comprehensive series of tests to 


SPECIMEN 2 BOND FAILURE SPECIMEN | BOND FAILURE 
128% LOAD 100 % LOAD 
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BETWEEN BOLTS FAILURE 114% & 106% LOAD RESP 


SPECIMENS 182 HAD BOLTED JOINTS 
SPECIMENS 384 HAD BOLTED AND PINNED JOINTS 


Fig. 5. Section through chordwise wing panel joint. 


determine the techniques for field repairs was undertaken, using 
cold-setting adhesives to avoid the need for using complex 
curing cycles and hot curing fixtures. 

During this development phase, the main body of the 
programme was centred on obtaining the basic data for strength 
and stiffness calculations on honeycomb-stabilized structures 
To this end over 220 long- and short-column compression tests 


TT 
Fig. 6. Fuselage joint. a | ia 


Litt 


were done, with different panel thicknesses, core depths and 
cell size variations. In addition, many tests to evaluate the 
core shear stiffness were made. 

Over a period of two years, 1952-54, the background of 
information required was built up. It was learnt that metal- 
bonded honeycomb-stabilized sandwich structure could be 
joined together in a reliable manner; that dependable strength 
calculations could be based on the results of the test pro- 
grammes carried out; and that the practical difficulties that 
face the detail designer could be met. 


Application—The Avro 720 Rocket Interceptor 

In 1954, aerodynamic investigation was made into a single- 
seat interceptor having an Armstrong Siddeley Screamer 
rocket motor as the main power unit and an Armstrong 
Siddeley Viper turbojet engine as an auxiliary unit. 

These investigations showed that the tailless delta provided 
the optimum aerodynamic efficiency, giving a low wing loading, 
minimum drag and the required handling characteristics over 
the whole speed range up te about Mach 2. The flight-plan 
requirements were such that the kinetic heat input was low 
enough for aluminium alloy to be used as the structural 
material. 

The aircraft configuration, shown in Figs. 7 and 8, was 
considered to be an ideal one for the application of honeycomb 
sandwich construction. Despite the requirement for a normal 
acceleration loading of 8g, and a root t/c of 0.04, the low- 
aspect-ratio delta planform gave a panel structural index figure 
low enough to ensure that honeycomb-stabilized sandwich 
would provide a high structural efficiency. 

The fuselage fuel and oxidant requirements were such that 
the drag could only be kept low enough by providing the 
smallest possitie envelope around the tank diameters. Here 
the honeycomb fuselage structure scores heavily, by reducing 
the depth required by former-stabilized structures (Fig. 9). 

At the time, little was known about the fatigue resistance 
of honeycomb-bonded structure, but low-stress-level fatigue 
life was not an important consideration in this case in view 
of the nature of the duties and the high load factor involved. 
It was also known from other work that the fatigue life of a 

(Continued on page 285) 
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iil 
“The NA.39 is ahead” * 


The most modern and advanced techniques STURT IT 
in design and production have ensured - 
that Great Britain now has the finest aircraft 
for the special role it has to perform— 


and on time. SHIELOED BY 
GUIDED MISSILES 


AND SWEPT 
BY RADAR 


Of this aircraft the Ministry of Defence 
has stated: 


* “In the low-level strike role, 
the NA.39 is ahead 


of any other aircraft VULNERABLE GAP 
IN DEFENCES GROUND 


in the world.”’ 


biackburl BLACKBURN AIRCRAFT LIMITED - BROUGH +: YORKSHIRE 
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AFTER SALES SERVICE 
TO OPERATORS 


The Aircraft Equipment Divisional Service Organisation 
is always available, and their ‘know-how’ provides an 
invaluable reservoir of practical information that can 

lend real assistance in training programmes, and in 

the solution of maintenance problems. 

Where necessary, arrangements can be made for the 
handling of the Division’s units through the various 
Group Agents across the world. 

In addition to these facilities the Aircraft Equipment 
Division has for nearly a year been operating a Service 
Depot at_LONDON AIRPORT. This is mainly intended to 
provide a base for our Service Engineers who are dealing 
with operators using that Airport. Here, stocks and 

parts are held to meet A.O.G. demands and ‘Reconditioned 
exchange’ schemes by arrangement with operators. 


TO GET IN TOUCH, RING 


BRADFORD 65221 SKYPORT 1707 


ENGLISIE ELECTRIC 
aircraft equipment 


THE ENGLISH ELECTRIC COMPANYLTDO- AIRCRAFT EQUIPMENT DIVISION - PHOENIX WORKS, BRADFORD 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP —— 
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(Continued from page 284) 


bonded structure was generally somewhat better than that for 
other types of structure. 

Fig. 10 shows the cross-section of the torsion box, and also 
the Warren-girder type of ribs employed. These ribs were 
built up during the panel and web assembly sequence, using 
exterior strickle boards to locate the aerofoil surface accurately. 
The honeycomb panels, forming the bending-resistant material 
therefore ran from tip to tip, the aftermost panel being 2 ft. 3 in. 
wide by 26 ft. long. 

Attachment to the fuselage was provided by finger-type shear 
pick-up brackets attached to each web under the fuselage wall 
line, and bolted to attachment points on the surface of the 
honeycomb. The spanwise joint between the panels was 
designed in a similar manner to that shown in Fig. 5, the correct 
joint line being achieved by machining edge members after 
curing the panels. Corrosion resistance of the magnesium 
extruded edge members was then provided by local treatment 
using protective resin compounds. 

Control surface attachment points and the reaction points 
for the power-control unit anchorages were built into the 
rear panels of the torsion box, using the methods described 
previously and illustrated in Fig. 3. The control surfaces 
themselves, consisting of inner and outer elevon portions, were 
made of full depth honeycomb core running from top to bottom 
surface. The concentrated load at the control rod attachment 
points was taken on a taper machined I-section forging, bonded 
into the assembly during the honeycomb adhesive curing cycle. 

The fuselage structure consisted of a central cylindrical 
portion, complicated only by a smaller re-entrant semi-cylindri- 
cal portion underneath to accommodate the turbojet engine. 
The honeycomb core was of the more flexible staggered type 
illustrated in Fig. 1, to ease the difficult internal lay-up required. 
Core depth was 0.9 in., with strong points inserted to distribute 
the liquid-oxygen tank reactions into the skins. The top half 
of the central portion was extended rearwards over the wing 
torsion-box structure, finger inserts being built in to take the 
reactions from the torsion-box web attachments. 

Strength gradation and weight saving were achieved over the 
length of the structure by using longitudinal skinning on the 
outside of the honeycomb and circumferential skins of various 
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Fig. 8. Plan and side elevation of Avro 720 aircraft. 
T1, Liquid oxygen tank. T2, Forward fuel tank. T3, Aft. fuel tank 


D2, Pressure cabin. D3, Centre section. D4, Rear section. F1, Torsion 
box. 
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gauges on the inside. Thus the internal and external skin joints 
were at right angles to each other, and the internal skins could 
be varied in gauge to suit the strength requirements. 

The pressure cabin portion, attached to the front of this 
central structure, embodied a honeycomb rear pressure bulk- 
head, the lower portion of which carried the nose-wheel pick-up 
forgings. The honeycomb shell of the pressure cabin had tie 
points bonded in, forward of the cockpit rail, for mounting the 
instrument panel and pilot’s controls. 


HONEYCOMB CON VENTIONAL 


=> 


Fig. 9. Comparison between honeycomb and conventional 
fuselage structures. 


Aft of the central portion, a circular tapered structure formed 
the rear portion which carried the mountings for the rocket 
motor, fin and dive-brake reaction points. A stainless steel 
extension to this portion, over the rocket efflux nozzle, com- 
pleted the fuselage length. 

The circumferential joints in the fuselage were made by 
bolting together two circular rolled extrusions, each bonded 
to the honeycomb portions, as described previously, using the 
cross-sections shown in Fig. 6. 


Fig. 10. Avro 

Type 720 

torsion box 
structure. 


During the design period, many ad hoc specimens were made. 
Tests were carried out with a view to ensuring that the produc- 
tion techniques employed would be both feasible in themselves 
and satisfactory from the point of view of the strength of the 
structure. The largest specimens in this category were a full- 
span torsion-box structure tested for stiffness and strength, 
and a representative centre-fuselage portion, tested under liquid- 
oxygen tank pressure. 

To check the fatigue resistance of this type of structure, many 
types of test techniques were employed. These included the 
axial application of alternating tensile loads to bonded-lap 
shear joints, bonded-plus-riveted shear joints, and core material 
in shear and tension. 

In addition, pulsating pressure was applied to box-type 
specimens, to subject typical wing panel structure to repeated 
chordwise bending stresses. Also jet efflux frequencies were 
simulated on a series of panels, using Fessenden oscillator 
equipment. These tests showed honeycomb bonded panels 
to have good fatigue resistance, and to be a superior form of 
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Structure where acoustic fatigue conditions applied. The latter 
point was substantiated by American work in this field. 

The full-scale test specimen programme for the aircraft 
included a complete static test structure and a pressure cabin 
fatigue specimen. The following points taken from the results 
attained are worthy of note in respect of the decision to employ 
honeycomb bonded structure for the majority of the 
components. 

_ The static structural specimen was constructed before the 
first prototype, so that if any premature failure was found on 
test, the first prototype aircraft could be suitably modified. In 
actual fact, because of the later cancellation of the contract, 
only the high-speed flight case loading conditions were applied. 

These represented a normal acceleration factor of 8.0, plus a 
load safety factor of 1.5, at a Mach number of 1.52. The air 
loading was applied directly to the skin, through 350 separate 
adhesive patches. The general view of the structure in the test 
frame is shown in Fig. 11. The proof requirement of 75%, of 
the fully factored load was met satisfactorily, and 100% load 
was applied without failure, no modification being necessary to 
achieve these figures. 

Tests were carried out both with and without representative 
fuel tank pressures. On the sixth test the loading was carried 
beyond 100%, and failure of the starboard inboard elevon 
occurred at 110% by compressive collapse of the cantilever 
portion because of failure in tension of the Araldite bond. There 
is no doubt that this failure was aggravated by the fact that all 
the load was applied to the elevons by tension patches on one 
side of the surface only. 

The pressure cabin was water-tank tested, using a differential 
pressure of 8 p.s.i. in conjunction with inertia and canopy 
suction loads. The specimen withstood over 36,000 cycles of 
load, before failure of the honeycomb occurred at the tie 
points across the fuselage designed for instrument panel and 
pilot’s contro] attachment. 

Constraint of these tie points caused local bending stresses 
in the honeycomb sandwich which led to failure of the 
adhesive bond. If development had proceeded, these con- 
straints would have been removed by the introduction of 
sliding or swinging-link mountings for the attachments. 

From checked weights, this structure was only 20% of the 
aircraft's all-up-weight. This represents a structure weight 
saving of about 15% on the best alternative type of structure 
that could have been employed. 


Sandwich Development for Higher Temperatures 

The fundamental choice to be made in the design of 
high-temperature-resistant structures is that of the material to 
be used. Any alloy has a useful temperature range, the upper 
limit of which is usually determined by the temperature at 
which re-crystallization or other metallurgical change in the 
structure of the alloy takes place. Table I lists the temperatures 
at which these changes take place, and the associated practical 
working temperature limits of a number of materials. 

There are several other materials that could have been 
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TABLE 1 
Metallurgical Max. Short 
Change Temp. Time 
' or Operating 
Material Upper Temp. Temp. 
Limit °C 
R.R. 58 light alloy ; 380 250 
F.V. 520 stainless steel as 550 450 
6% Al. 4% Vd. Titanium alloy 550 450 
Nimonic 90... ve a 950 800 
0.5: Ti Molybdenum alloy .. 1,350 1,000: 


* NB. Oxidation becomes rapid above 500°C, and external coating or 
cladding is necessary. 


included in this list, the examples given covering a range of 
temperatures up to 1,000° The choice of a particular 
material for any given specification should be made with par- 
ticular attention not only to the temperature requirement but 
also with respect to each of the following items:— 

(1) Availability in the sizes required; (2) high ultimate stress; 
(3) reasonable ratio of proof to ultimate stress; (4) modulus of 
elasticity; (5) tangent modulus; (6) shear modulus; (7) ductility; 
(8) compression properties; (9) specific gravity; (10) creep 
strength; (11) fatigue strength; (12) notch sensitivity; (13) 
thermal conductivity; (14) thermal diffusivity; (15) coefficient of 
expansion; (16) resistance to corrosion; (17), brazing compati- 
bility; and (18) cost. 

The choice of material may also be influenced by the 
structural configuration in which it is to be employed. If the 
decision to use a sandwich form of structure is taken, based dn 
panel loading and structural efficiency considerations, a 
development programme on the lines that have already been 
discussed, plus the high-temperature implications, will be 
necessary. 

All the materials listed in Table 1 can be joined together to 
form either corrugation sandwich or honeycomb stabilized 
sandwich structures. For corrugation sandwich, all are capable 
of being spotwelded but, as mentioned previously, it is prudent 
to employ this method of jointing only when the material is 
sufficiently corrosion resistant to avoid any deterioration of the 
structure over the period of life required. 

If honeycomb sandwich is required, provided the necessary 
time and effort is spent on development of production tech- 
niques, all the materials referred to can be joined by bonding 
or brazing methods. Certain physical limitations exist, however, 
that must be recognized, and these are often encountered when 
it is desired to correlate the temperature requirements of the 
heat-treatment cycle of a material with the temperature cycles 
demanded by various brazing alloys. 

As illustration of these points, some preliminary compression 
panel test results obtained prior to the design of the Avro 
supersonic bomber aircraft, Type 730, can be taken. Stainless- 
steel structure met the temperature requirement for this aircraft. 
After the properties of several types of stainless steel had been 
assessed the decision to use the precipitation hardening type 
*.V. 520 was taken as the best compromise between strength 
and thermal requirements, ease of fabrication, and with due 
consideration to the fact that the manufacturers were prepared 
to supply long coils of 39-in. width. 

Stress calculations of structural efficiency for the estimated 
panel loading showed that a sandwich structure was desirable. 
Owing to the long range required at a high Mach number, fuel 
weight represented was an abnormally high percentage of the 
total weight, and a light structure was absolutely essential to 
the efficiency of this aircraft. 

Simultaneously, various manufacturing techniques were being 
developed. For corrugated sandwich panels, methods of spot- 
welding, riveting, or combinations of the two were devised. 
For stainless-steel honeycomb sandwich, brazing processes 
using various brazing alloys grew from laboratory experiments 
to manufacturing processes for large aircraft components. 

A series of short-column compression test specimens was 
prepared using the above methods. The cross-sections of the 
panels are shown in Fig. 12. 

It will be seen that the 650° C. brazed honeycomb panel has 
the lowest efficiency when compared in this manner. This is 
due to the metallurgical reason that the brazing cycle using a 
quaternary-type alloy could not be carried out at the trans- 
formation temperature of the material, i.e, 700° C., which 
would boil off the cadmium constituent of the brazing alloy. 
On the other hand, the 650° C. minimum brazing temperature 
required was higher than the optimum precipitation temperature 
of 550° C., and properties of the material would be reduced. 

The alternative brazing process, using a ternary brazing alloy 
of silver copper and zinc, avoids the cadmium evaporation and 
can be carried out at the material transformation temperature 
of 700° C. It must be remembered, however, that on cooling 


Fig. 11. Avro Type 720 in structural test frame. 
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THE STRENGTH & EFFICIENCY OF STAINLESS STEEL COMPRESSION PANELS 
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Fig. 12. Relative efficiency of stainless steel panels. 


from the transformation point, these types of stainless steel 
undergo an increase in length as the material becomes 

martensitic. The change of dimension for F.V. 520 due to this 
increase is 0.004 in. per inch, and in the case of long assemblies 
due allowance for this increase of length on cooling must be 
made. The final precipitation treatment at 550° C. must be 
carried out on the finished panels. 

Any sandwich panel using honeycomb-core stabilization will 
tend to have a lower specific efficiency than one where the core 
material is contributing to the resistance of the load applied. 
However, it is interesting to note from these results how the 
higher temperature brazed honeycomb panel can compare with 
the different corrugated-core specimens. 

The rivets used on these specimens give earlier inter-pitch 
buckling failures than the spotwelds. Also, the use of argon-arc 
welding, which was used for the blind attachment of the inside 
faces of one type of panel, gives a lower strength than the 
all-spotwelded samples. This arises from the fact that the 
heat-affected zone of the panel is of much larger diameter when 
arc-welded than it is when spotwelded. Hence, the most 
efficient panel structure, when considered from the point of 
view of specific end-load capacity alone, is the all-spotwelded 
sandwich, using corrugation and not the honeycomb core. 

These results, in conjunction with those of other tests, deter- 
mined that the mainplane torsion box of the supersonic 
bomber would be of multi-web design, using tip-to-tip planks 
of all-spotwelded F.V. 520 corrugated stainless-steel sandwich 
to resist the end load from bending. Where more isotropic 
properties were required, on the leading- and trailing-edge 
structure, stainless-steel honeycomb structure would be 
employed, either in the form of constant-thickness panels, or 
employing machined core for the full depth of the section 
where the thickness required it 

The fuselage structure presented practical difficulties from 
the viewpoint of using either form of sandwich construction 
and the more orthodox close-pitch stringer/skin combination 
was decided upon. Corrugation sandwich does not lend itself 
to double-curvature panels, and the production problems 
involved in manufacturing extremely large cylindrical structures 
in brazed honeycomb were formidable. 

Extension of the work into the realms of even higher tem- 
peratures might well be termed “ thermagineering.” When 
thermal stress-resistant structures are required for projects, 
though the temperatures at the boundary layer may be 
formidably high, there are several ways in which sandwich 
structure can be employed with advantage. 

Saturated, insulated, or liquid-cooled structures can be used. 
The time-temperature cycle for a given specified réle, when 


studied in conjunction with mass and thermal lag of the 
structural arrangement, will indicate which approach is 
desirable. 

Saturated structures are those which can withstand the 


required heat input for the necessary time without exceeding 
the limiting design temperature. The thermal gradients, 
causing thermal stresses, must be low with respect to the rate 
of heat input required, or thermal stress buckling may occur. 
Whilst the stabilizing core of sandwich structure is the major 
factor in resisting both long- and short-wave buckling, when 
heat is applied to one side of a sandwich panel the differential 
temperature between the outer and inner skins of the sandwich 
can in the extreme cause thermal buckling. 

Various expedients may be adopted to reduce the temperature 
differential. Fig. 13 (a) shows sandwich panels with perforated 
outer skins, which could be used as inlets on the boundary-layer 
suction principle, drawing the hot boundary layer itself into 
the sandwich, thus ensuring that both skins are kept at 
reasonably equal temperatures. 

Insulation on the inside of the sandwich, Fig. 13 (b), is 
another method of keeping an even temperature distribution 
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in this case by reducing the radiation and conduction of heat 
to the inside of the structure. 

Insulation on the outside of the sandwich enables the 
structure to pass through short-time peak heat-input rates which, 
without this thermal lagging, would cause temperature rises 
greater than those that the structure will withstand. In certain 
conditions, the losses on the thermal roundabouts may be 
greater than the gains on the structural swings when using this 
type of insulation, however. 

It must be remembered that the heat input is by boundary- 
layer conduction and without exterior lagging the skin 
temperature is reduced by external radiation. The presence of 
an external insulant reduces this radiation cooling factor, and 
under particular thermal circumstances higher average structural 
temperature may result. 

The application of external insulants to high-speed structures 
is fraught with difficulties. The choice of insulants can vary 
from glass-wool or Refrasi! to hard silicon-impregnated 
asbestos felts. In all cases, from the erosion and aerodynamic 
contour aspects it seems preferable to have a thin metal 
external skin. 

A possible but not. wholly satisfactory arrangement which 
might provide a basis for something more desirable is shown 
in Fig. 13 (c). The silicon asbestos-felt strips are attached to 
the sandwich structure by rivets dissociated from those which 
attach the outer skinning, thus avoiding a direct heat-conduction 
path from the boundary layer to the structure. 

Liquid cooling or, alternatively, sweat cooling is another 
method that appears to have possibilities in connection with 
sandwich structure. Honeycomb would seem to be less suitable 
than corrugation sandwich for this purpose, in so far as small 
holes required in the foil webs for assembly purposes would 
have to be increased in size to reduce flow resistance and avoid 
clogging. 

Using corrugation*® sandwich in conjunction with liquid 
cooling, it would be uneconomical from the weight standpoint 
to fill the whole sandwich with coolant. A double corrugation 
sandwich, which would cut the liquid content down to about 
15% of the whole volume, is shown in Fig. 13 (d). The upper 
corrugation size would be proportioned to suit the liquid flow 
rate required. Sweat cooling can be applied to the latter 
arrangement by using porous metal for the external skin. 


Conclusions 


We have seen how stabilized sandwich structure in light 
alloys was developed to a practical state which met the 
theoretical requirements, and was introduced as a working 
concept to the design of an advanced rocket-powered aircraft. 
The venture was fully justified by the major structural test 
results and the low structure weight percentage achieved. 

Further logical development, using — temperature- 
resistant material in the form of stainless steel, established the 
type of structure required for a long-range supersonic bomber. 
Several yet higher temperature-resistant materials suitable for 
future use in sandwich structures have been described, and 
possible structural arrangements for limiting the structural 
temperatures under more adverse conditions discussed. 

Many of the practical disadvantages of using sandwich 
structure in certain conditions have been ventilated, and in 
conclusion it must be stated that sandwich is in no sense a 
structural universal panacea. It can, however, offer decided 
advantages when used as an engineering answer to specific 
requirements. 

There is much work yet to be done in the field, particularly 
where the more exotic high-temperature materials are con- 
cerned. Processes for fabrication and methods of panel 
assembly and load diffusion will all need further sophistication 
to meet extremes of operating temperature, reduce thermal 
stresses and, above all, to reduce the structural weight required 
to carry payload and equipment into space 
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Insulated and cooled sandwich structure. 
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Production Problems with a New Type 


By T. Bancroft, O.B.E.* 


N AUGUST, 1955, the Blackburn Aircraft Company received 

an order for the manufacture of a number of prototypes of 

a strike aircraft to Specification NA.39. At that time, the 

company’s production facilities were fully occupied in pro- 
ducing Beverley aircraft. 

The design of the Beverley was such that it enabled conven- 
tional machine tools and equipment to be used and apart from 
special long-bed, spar milling machines, portable milling and 
sawing machines, etc., littke new production equipment had been 
necessary for it. 

The size of the Beverley—it was the biggest aircraft in 
production in the country at that time—did pose problems, 
particularly in connection with jig design and component 
handling. The solutions of these problems and the general 
experience gained on the Beverley transports could, however, 
be of little assistance on a small aircraft such as the NA.39. 

This implied a swing over from one extreme to the other, 
from a large conventional aircraft to a small sophisticated 
machine of advanced and in some respects futuristic design, 
embodying the complications normal to a deck-landing aircraft. 
In view of this, doubt was expressed in certain quarters as to 
the Blackburn company’s ability to effect the transition from 
Beverley to NA.39—to produce and fly+a prototype in April, 
1958, i.e., within 33 months. The extension of this period by 
six months, to October, 1958, was suggested, but the company 
confirmed the April, 1958, flight date as realistic and continued 
to do so on the numerous occasions this date was queried. 

At this time, little was known in the production office or 
works of any new manufacturing problems arising. But they 
were aware that wing skins with integral span and chordwise 
stiffeners, as well as contoured inner and outer surfaces, were 
to be made. 

The design department co-operated by supplying advance 
information and advised that the work piece for the wing 
panels (eight per set) would have to be 5 ft. by 15 ft. by 2 in. 
thick. To obtain a machine tool to deal with these, emerged 
as an item of extreme urgency. Nothing suitable was being 
offered by British machine tool makers and the M.o.S. Equip- 
ment Pool could not help other than advise us of the Wing 
Panel Contouring Machine sponsored by the Ministry. 

Particulars of this machine were obtained but these made it 
clear that it did not lend itself to our design, in that it catered 
for straight-line spanwise cutting only. Furthermore it was 


in the early stages of assembly and was unlikely to be available 
in time—in fact it did not become available until 2-3 years later. 

We were, therefore, left with the possibility of buying a 
suitable machine tool from America. Whilst machines of the 
type needed were being used in the United States, protracted 
delivery dates ruling at the time were unacceptable and the cost 
prohibitive. é 

This situation had to be solved from the firm’s domestic 
resources. A specification was laid down by our production 
office in the light of known design information; and a scale 
model of the proposed machine was built by our plant depart- 
ment, which would produce a panel machined to the final 
contours. At this stage it was decided to machine the panels 
flat and form after machining and before precipitation heat 
treatment. 

The design and manufacture of a full-scale machine to take 
a work piece 18 ft. 9 in. by 8 ft., with cam-bar controlled 
hydraulic tracing gear and suitable for operation by semi-skilled 
operators, was put in hand with a target completion date of 
nine months. The bed-plate area decided upon was 22 ft. 9 in. 
by 8 ft. 

“Making such a machine foundation in conventional cast-iron 
sections, involving pattern making, casting, machining and 
scraping to the fine limits necessary, would obviously take too 
long. Therefore, the bed was fabricated to wide limits from 
standard rolled steel joists. 

The top surface was fitted with 20 transverse light-alloy 
sections 8 ft. by 6 in. by 14 in. to form a platform on which 
to mount the work piece. After fitting the 50-h.p., 2,850-r.p.m., 
Onsrud cutting head and the hydraulic control gear, a precision 
cam bar was installed and by taking a series of 4-in. wide cuts 
the platform was levelled to acceptable limits—0.003 in. over 
the full working area of 144 sq. ft. 

The machine was complete in its final form within 10 months 
and was machining panels, employing semi-skilled labour, inside 
12 months. Four production machines of this type are now 
working day and _ night. 

Difficulties in the supply of the requisite slabs measuring 
15 ft. by 5 ft. by 2 in., had arisen as no British supplier was 
equipped with a stretching machine capable of dealing with 

(Continued on page 289) 


* Production director, Blackburn Aircraft. 


The impressive line of four- 

headed milling machines set 

up by Blackburn Aircraft in 

the new machine shop at 
Brough. 
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The new W/fa/7 (07) 


Bs 
for training air traffic control and other ground to air radar officers 

Redifon 4 Target simulator 

with Redifon Display Console 


ai 
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e Based on the latest electronic techniques for reliability and versatility. 


e@ Incorporates completely new layout, suggested by many experienced 
instructors, for ease of operation and maintenance. 


e Full range of optional extra features available, including: 


Permanent echo generators. 
Automatic characteristics for given 
types of aircraft. 

Extra targets or display units. 

May be linked to most makes of display 
units and/or live radar. 

Heightfinder or lock on simulation 

ECM facilities, all types. 

Track Recorders. 


Redifon Limited has manufactured Radar 
Simulators since 1943 and now produces 
them on a large scale. 


The ATC Radar Simulator follows the 
successful Redifon Marine Radar Simulator THIS NEW SIMULATOR IS 


which was first to receive the Ministry of | : SUITABLE FOR THE SIMPLEST 


Transport Certificate of Type Test. = LAYOUT OR FOR THE MOST 
COMPREHENSIVE MILITARY 

REQUIREMENT, AND IS IN 

FULL PRODUCTION. 


Redifon are widely experienced in the manufacture of AIRBORNE INTERCEPTION AND 
BOMBING RADAR SIMULATORS * NAVAL TACTICAL TEACHERS * STORM 
WARNING AIRBORNE RADAR SIMULATORS ' UNDERWATER WEAPON 
SIMULATORS * MARINE RADAR SIMULATORS * GUNNERY RADAR SIMULATORS 


REDIFON LIMITED, FLIGHT SIMULATOR DIVISION, Gatwick Road, Crawley, Sussex, England. 
Telephone No: Crawley 28811 


A Manufacturing Company in the Rediffusion Group 
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Aircraft serve 
the world... 


Saskatchewan’s Air Ambulance Service provides transport for emerg- 
ency medical cases in outlying farm districts. A patient is transferred 
to an ambulance on the way to a Regina hospital. Photograph by the 
National Film Board of Canada. 


CELLON serve the 


world’s aircraft 


AIRCRAFT FINISHES BY CELLON LIMITED, KINGSTON-ON-THAMES + KINGSTON 
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(Continued from page 288) 


our orders. Roller levelled slabs were offered in lieu of 
stretched material and one of these was set up for machining. 

It was quickly apparent that the residual stresses in the 
roller-levelled materials were high; this was emphasized by 
the breaking of 12 0.5-in.-diameter holding-down bolts and 
the slab lifting 3 in. to 4 in. along one side. The fact that 
our light-alloy suppliers were not equipped to produce to 
modern design standards was stressed at appropriate levels and 
adequate British equipment has since been provided. 

The merits of roller-levelled material had been suspect and 
inquiries had been made in the United States where the Kaiser 
Company had a stretching machine of the size and power 
needed. Immediate steps were taken and the Kaiser Company 
gave their full co-operation in meeting our order for stretched 
material and gave it the priority our programme demanded. 
The American material proved in every way satisfactory. 

It was also necessary to obtain from the United States the 
inspection equipment (Vidigauge) for the checking of skin 
thickness. This varied in a non-uniform manner, from 0.2 in. 
to 0.8 in., and approximately 200 readings are taken on each 
panel during inspection. 

From the time it had been decided that the panels were 
to be formed after machining, our development department 
had been experimenting with various methods, including water 
bag, shot bed forming and shot blasting. Erratic variations 
in the skin thickness and wide differences in the depth of the 
spanwise stiffeners caused trouble and we were compelled to 
resort to straightforward top and bottom forming dies with 
packing strip inserts to suit the stiffeners as necessary. 

By this method, the first set of panels was formed by pro- 
gressive feeding through a short press made for the purpose. 
This was not a production proposition and later the press 
was extended to accept a full-length panel arranged in such 
a way that the load could be applied progressively from the 
thick end to the thin end of the panel or vice versa. 

This feature gives the press flexibility of operation and assists 


A closer view of one of Blackburn's four-head millers. 


considerably in the forming sequence. Plastics dies were used 
on the short press, but due to the difficulties and time taken 
to adjust for spring-back, the full-length dies were made in 
wood, If and when production demands, these will be copied 
in plastics. 

By this time we were confident that what had been regarded 
as our major problem was solved. We were wrong. 


Problems with Steel 


It came to light that a number of main structural components 
normally made in light alloy must be produced in 85/90 ton 
steel in order to carry the loads applied on an aircraft structure 
operating in high-turbulence/low-altitude conditions. 

The outstanding example of some two dozen items affected, 
called for a steel (hand) forging weighing 25 cwt. to be 
machined down to approximately 311 Ib. in a difficult configur- 
ation and to close limits. Only a small amount of metal 
removal could be done by barrel or face milling, the majority 
of the work being confined to end milling, using 14 in. dia. 
cutters. The nature of the design made copy milling from 
templates a must—which meant that the work could only be 
processed for large copying vertical single-spindle mills—we 
had one only of these. 

The first one or two components were rough machined in the 
annealed condition—i.e., 60 tons and heat treated to 85/90 
before final machining—but the severe distortion trouble 
encountered decided us to machine in the fully heat treated 
condition. This is now our standard practice. 

As the full picture of the volume and complexity of steel 
machining became clear, it was evident we were facing a new 
situation so far as aircraft production in this country was 
concerned, and it was considered desirable that advantage 
should be taken of current techniques in the United States. 
The good offices of the then M.o.S., and the British Joint 
Services Mission, resulted in permission being given to three 
Blackburn representatives (one production, one plant machine 


Above,the Blackburn beam 
miller skinning a wing ‘“plank’’ 
prior to rough cutting. Right, an 
overall view of the beam miller. 
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tool and one design) to visit the factories of 12 leading 
American aircraft companies. 

They were briefed to investigate: (a) Machining of heavy 
high-tensile steel forgings; (b) special-purpose production 
machine tools; (c) the possibility of chemical etching or spark 
erosion of steel on a production basis; (d) the use of steel 
castings instead of forgings; (e) cutters and coolants used on 
H.T. steel; and (f) fabrication by welding, in particular flash 
butt welding. 

At the plants visited a number of new and interesting develop- 
ments were seen. Nothing material however was found which 
could be applied to our immediate difficulties on heavy steel 
fittings. In all cases, the American production teams hoped 
they would be able to avoid our type of product, but their 
design departments agreed that they saw no alternative if they 
themselves had to design to our specification. 

We now -had to face up to the fact that no alternative 
time-saving techniques had been found and that heavy vertical 
copying mills were the recognized machine tools for our work. 
The American companies had them—we had not. 

It was now clear that we were again breaking new ground 
in producing components such as steel front and rear spar 
fittings, ribs, etc. We would also have to break new ground 
in machine tools and methods of machining and abandon the 
use of existing machine tools costing over £20,000, each driving 
one cutter of 14 in. dia., with one skilled operator per machine. 

Our task, it was considered, called for a means of working 
four cutters simultaneously (two on each side of the work) 
with independent electric tracer control over an area of 4 ft. 
by 3 ft., and arranged to remove the maximum amount of 
metal at one setting with one semi-skilled operator working 
two cutters. 

Time did not permit the design of special drives, gear boxes, 
tracing gear and the like and “ bought off the shelf” units had 
to be found. Nothing suitable was found in the United 
Kingdom, but at the machine tool exhibition in Hanover, our 
plant engineer found existing German units, together with 
Austrian electric tracer equipment. These, with some modifica- 
tion, filled the bill. 

M.o.S., had been approached for support in the manufacture 
and development of the machine and a specification and 
preliminary drawings submitted. Time was vital so we decided 
to go it alone in order to meet our programme and orders were 
placed with the Hensche! Company in Germany, resulting in a 
prototype machine being put to work within nine months. 

Teething troubles were few and minor and it was found that 
the advantages we had aimed to gain were achieved. A further 
six machines were ordered, one of which has been made by 
Thomas Green and Son, Ltd., a subsidiary of the Blackburn 
Company, who had previously made two of the four wing-panel 
milling machines. 

Whilst, in effect, we now have seven machines with four 
heads each, we regard it as one machine with 28 heads, as all 
the units are mounted on a common gantry 160 ft. long by 
10 ft. wide, with “ T” slots running the full length, permitting 
sliding of the units as required. This feature provides capacity 
for the tracer-controlled cutting of a work piece 140 ft. by 3 ft. 
by | ft., in steel or titanium. . 

The advantages referred to previously by comparison with 
conventional machining include: (1) Absence of distortion by 


A hydraulic press used for forming wing skin contours, at 
Brough, as described in the text. 
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Another view of the beam miller 
rough cutting a wing skin panel. 


eo pent 


cutting both sides of the work simultaneously. (2) Increased 
cutter life due to the cutter working in the horizontal plane free 
from swarf and running in fresh coolant. (3) A reduction in the 
number of holding down fixtures required. (4) 40% less floor 
area necessary. (5) A reduction of 30% in the number of 
Operators required. (6) A shorter manufacturing time cycle. 
(7) Saving in capital cost of machine tools, 

Satisfactory progress has been made in the development of 
special-purpose machine tools, but this cannot be said of the 
development of special cutters, particularly end mills. The 
introduction of cutters capable of accepting the speeds and feeds 
offered by the machines in the cutting of steel is of vital 
importance. Development of cutters is continuing. 

It is our opinion that advanced design calling for large 
components in steel or titanium will demand the introduction 
and development of multi-head machines on the lines we have 
followed at Brough. 

The NA.39 design necessitated further new processes of a 
minor nature such as the machining, forming and welding— 
seam, spot and gas—of titanium, stainless stee] and Nimonics. 
The chemical etching of light alloys, including magnesium is 
used extensively. Also the fabrication of plastics transparencies 
is now being done in works departments. The introduction of 
these presented no real difficu!ties. 

To summarize—we think we may claim that a design which at 
first sight was a production engineer’s nightmare, is now just 
another aeroplane. We see no reason why, with the machines 
and equipment devised to meet the design, the manufacture of 
the NA.39 in production quantities should present any 
abnormal difficulties. The prototype NA.39 was flown to 
programme in April, 1958. 
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Materials 


and Processes . . . 


5} 


Producing 
an QOutsize 


Radome 


O aircraft spotter could fail to recognize the Fairey Gannet 
AEW.3, which appears to nestle on top of its large bulbous 
radome like a bird on an egg. Designed to give early radar 
warning of enemy attacks on the Fleet, this aircraft has a 
scanner which is considerably wider than its fuselage. 
Manufacture of this complex radome makes an interesting 
study, although security regulations still prevent comprehensive 
details being given of its materials and construction. This unit 
is not only large; it also has a complicated reflex shape and 


The male mould is made in three sections so that it can 
be withdrawn from the reflex-shaped radome at the end of 
the production cycle. 


its production as a single unit represents a considerable feat 
on the part of the Fairey plastics division. 

The radome 1s 12 ft. long, 8 ft. 6 in. wide and 4 ft. deep, 
and is made as a one-piece sandwich structure. Its inner and 
outer skins are of thermo-setting resin-bonded glass cloth 
and the core is a resin-impregnated glass-cloth honeycomb. 

The studies which led to this radome began in 1956. A 
comparable radome had been used on the U.S. Skyraider. but 
this was made in halves which were then bonded together. 
In addition, the Skyraider unit was externally braced. The 
Fairey team aimed to produce a one-piece self-supporting 
radome, thereby providing complete uniformity of construction 
throughout the scanned area. 

An important requirement in designing this equipment for 
the Gannet was that it should be capable of withstanding 
a temperature of 150° C This was necessary because the jet 


A pressure of 12-13 p.s.i. is applied to the radome by the 
vacuum-bag technique during curing. 


exhaust of the aircraft passes over the upper surface of the 
radome. The general design requirements could be sum- 
marized as a need for sufficient structural strength, good 
electrical performance and the ability to withstand high 
temperatures. 

The basic shape of the radome was dictated by antenna 
dimensions and the contours of the Gannet’s fuselage. Its 
aerodynamic design demanded a compromise between the need 
for low drag and the effect of shape on electrical performance. 
As originally designed, it had a longer fairing at the rear and 
an overall length of 13 ft. 6 in., but this was changed to 
improve the radar performance and the rear fairing was 
shortened. 

For an ideal electrical performance the thickness of a radome 
should be infinitely variable, but this is clearly not a practical 
proposition for production. A compromise employing two 
different thicknesses has been found to give satisfactory results. 
A double-thickness sandwich has been used where needed to 
give adequate structural strength. 

Close limits on thickness are necessary; the design limit on 
skin thickness is +0.005 in. and on core thickness —0 to 
+0.020 in., giving a tolerance on overall thickness of 0.030 in. 
In production, however, an overall tolerance of 0.020 in. is now 
achieved. 

Considerable efforts have been directed toward weight saving. 
Despite its size, the current production weight of the radome 
is only 230 Ib. + 5 Ib. 

The reflex shape at the top of the radome dictated the 
choice of a three-part male mould. This has been produced 
in aluminium alloy so that the mould heats rapidly and 
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expands more than the radome material during the curing 
cycle, ensuring accurate shaping of the radome. On cooling, 
differential contraction simplifies removal of the mould. 

An accurate airtight seal between the three mould sections 
was essential to prevent air leaks into the vacuum bag during 
the curing process when constant pressure must be applied. 
During curing the outer surface is covered with flexible 
sheeting which is attached at its edges to the base of the mould. 
Air is then evacuated from the space between the mould and 
the sheet so that atmospheric pressure forces the radome 
material onto the mould surface. In practice a pressure of 
12-13 p.s.i, is maintained. 
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The mould is mounted on a fixture so that it can be raised, 

lowered or revolved to simplify application of the radome 

material. Here the mould is being lifted off the fixture prior 
to a curing cycle. 


The inner resin-impregnated glass-cloth skin is applied to the 
mould in layers; resin content is controlled by passing each 
glass-cloth sheet through rollers. When sufficiently thick the 
honeycomb core is applied in sections, and then the outer 
skin. 

Production is divided into several stages dictated by the 
radome’s construction. Between each stage the material is cured 
under pressure in an oven; curing at 100° C. for one hour is 
necessary. It is impossible to over-cure the material at this 
temperature and some sections of the radome undergo repeated 
curing cycles. 

The build-up of the radome is closely controlled, and the 
positions of all glass-cioth joints and sandwich core sections 
are specified. All production radomes must be identical and 
it ~ essential that identical materials and techniques should be 
used. 

A quality-control test-piece is built as an integral extension 
of the radome and is tested to check that curing of the resin 
is satisfactory. Very consistent results have been achieved. 

After final curing, the radome is removed from its mould, the 
edges are trimmed and attachment fittings are bolted on it. The 
final check for the radome is a test to ensure that its electrical 
properties are satisfactory. 


Trimming the edge of 

the radome is one of 

the final stages in its 
production. 


Electrical properties of 
radomes are checked 
before delivery to the 
Gannet production line. 
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They need oxygen to fly... 


...and British Oxygen supplies it, together with research, development 
and the oxygen systems that help to make high altitude flight possible. 
British Oxygen Aviation Services will be glad to help with your problems. 


BRITISH OXYGEN AVIATION SERVICES, BRIDGEWATER HOUSE, CLEVELAND ROW, ST. JAMES'S, LONDON, S.W.1 KO 
,) 


A Flight Photograph 
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Many air carriers, striving to answer perplexing questions 
presented by a growing air cargo industry, are facing a basic 
decision: should they convert outmoded piston engine 
passenger equipment and put it on to air cargo routes? 
Should they order proposed cargo jets with 100,000 Ib. pay- 
loads? Should they wait for further turbo-fan evaluations 
before making their air cargo plane commitments? 


Canadair's Forty Four, offers a simple, practical answer to these 
vital questions. It is an optimum-size, all-new, all-cargo 
turbo-prop airplane that, in terms of productivity, is vastly 
superior to converted piston engine equipment, and one 
that offers, in comoarison with the big jets, a payload 
capacity that is not unrealistically high for profitable opera- 
tions during the 1960's. Furthermore, the Forty Four suffers 
little or no operating penalties due to runway limitations, 
and there will be no community noise problems. 


The Canadair Forty Four has a productivity two to three times 
that of converted piston aircraft, at the same cost per airplane 
mile, and has a profit potential that will quickly recover any 
losses on disposal of piston engine aircraft now being used or 
ii contemplated for cargo usage. On the other hand, the Forty 
F ies Four with a payload capacity of 65,000 Ibs. and low break- 
Aa even point is ideally matched to the natural expansion of the 
cargo market and will begin immediately to operate at 
profitable load factors. 


The Canadair Forty Four is flying now and is in production for 
the three largest all-cargo carriers in the United States, and 
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can be introduced into existing fleets as early as January 1961. 
The Canadair Forty Four can operate in and out of all airports 
presently used by four-engined piston-powered aircraft. For 
example, at such an important airport as Midway, in Chicago, 
with only 6400’ runways, the Forty Four can take off with 90% 
of its maximum payload and fly non-stop to San Francisco. 
Sophisticated design features, including swing tail and integral 
cargo handling equipment, slash direct and indirect costs. 
Step-by-step savings and economies inherent in the Canadair 
Forty Four, combined with its very attractive price, let 
precious capital dollars work for better return quicker than 
other “proposed” equipment. 

Thus General Dynamics Corporation’s Canadian subsidiary, 
Canadair, the specialist in air cargo, proposes the Forty Four 
as the answer to air cargo’s biggest dilemma. 

Principal Features of the Canadair Forty Four 

1. Low prime cost—less than % the price of proposed jets. 


2. Low operating costs —estimated at $1.30 per aircraft mile, 
and less than 4¢ per ton mile. 


3. Right size for the 1960’s—its present payload capacity is 
ideally matched to forecasted requirements. 


4. No community noise problems —confirmed during present 
flight testing. 


5. No airport or runway limitations—every major airport 
open to the Canadair Forty Four. 


6. Growth potential —able to grow with the market. 
7. Available for delivery in January 1961. 


Cc A Ni A | A ! Ey LIMITED, MONTREAL, CANADIAN SUBSIDIARY OF 
GENERAL DYNAMICS CORPORATION 
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CANADAIR FORTY FOUR 
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THE AEROPLANE 
and ASTRONAUTICS 


A New Surface Finisher 


* DIFFERENT ”™ technique for obtaining an extremely 

high standard of surface finish on aircraft components was 
recently introduced by Short Brothers & Harland, Ltd., in 
their main machine shop at Belfast. An application of the 
Tilghman’s Wheelabrator abrasive shot-blasting machine, this 
system supersedes surface finishing by hand using emery-mops 
with flexible drives. It is particularly attractive where large and 
awkward components are involved. The installation was 
evolved by Shorts and design details were discussed and 
finalized, with Tilghman’s, Ltd., of Manchester, the company 
which produces the Wheelabrator. 

With the Wheelabrator, metal can be removed at a uniform 
rate and surface finish of 60-80 micro-inches can be achieved 
with a consistent surface texture. The new machine has a large 
work cabinet 11 ft. long, 7 ft. wide and 6 ft. 2 in. high. This 
contains five eight-bladed impellers 194 in. diameter and 24 in. 
wide; three of these units discharge downwards and the remain- 
ing two vertically upwards. 

The Wheelabrator impellers, individually driven by 25-b.h.p. 
motors, operate at a constant 2,200 r.p.m., and give an abrasive 
velocity of 10,150 ft./min. The maximum discharge rate of 


ABRASIVE SYSTEM.— 
A hopper, A, feeds 
abrasive grit, B, to the 
centre of the impeller 
wheel, C. An adjustable 
gate, F, controls the direc- 
tion of the abrasive which 
impinges on the impeller 
blade, E, and is hurled to- 
wards the working surface 
beneath at a speed of 
10,150 ft./min. D_ indi- 
cates the side plates of 
the impeller wheel. 


350 lb. of abrasive per head per minute gives an impact pressure 
of 75-80 p.s.i. at a firing distance of 15 in. Each wheel has an 
independent hopper feed, supplied by a main hopper above the 
main cabinet. Impeller wheels produce a fanshaped curtain of 
abrasive approximately 40 in. long and 4 in. wide. ; 

Feed conveyors on each side of the main cabinet cater for 
spars and integral panels up to 50 ft. long by 4 ft. 6 in. wide. 
The loading height is 2 ft. 9 in. from the ground and the rubber- 
covered conveyor rollers are power driven. 

The Wheelabrator can be operated by remote control. A 
master time switch can be set to switch off automatically all its 


SHORT SET-UP.—This general 
view of the Short Wheelabrator 
installation shows components 
being fed into the machine for 
surface finishing : an automatic 
conveyor is used. 


motors, except those driving the dust arresters, after any period 
trom five minutes to four hours. 

A feed control to the conveyor is infinitely variable from 
1 in. to 24 in. per minute in each direction. Large components 
can be cycled through the machine to individual requirements, 
the feed rate being dependent upon the surface finish required. 

The abrasive grits used are No. 80 aluminium oxide 
(corundum) and a No. 80 grit mixture of silicon carbide and 
aluminium oxide. The mixture of silicon carbide and aluminium 
oxide does not last as long as plain aluminium oxide. Although 
a harder abrasive medium than aluminium oxide, silicon carbide 
does not stand up to the impact as well and is subject to greater 
breakdown. 

As already mentioned, the surface roughness obtained is 
between 60 and 80 micro-inches (centre-line average). This 
is a considerable improvement; light-alloy components with 
machined surfaces normally have a maximum surface rough- 
ness of 110 micro-in. Consistent metal removal is obtained, 
and “ notch ” effect, where feed marks are apparent, is removed. 
Fatigue tests indicate that these surface finishes are superior 
to those obtained by hand finishing. 

Although the introduction of the Wheelabrator was aimed 
primarily at eliminating hand finishing and polishing opera- 
tions, before the machine is used certain blending operations 
must still be done by hand. 

The machine can remove normal feed marks of hot more 
than 12 micro-in. and can smooth out and improve component 
finish at a change of section on machined components. It 
will also improve finish in slots and cavities. But it cannot 
remove burrs raised on the edges of holes or steps and grooves 
of more than 0.005 in. caused by cutters, unless the components 
are fed through at a slower rate. To date this has not been 
considered practical. 

Work ranging from 50 ft. spars to components 12 in. long 
can be dealt with. The former are fed through on rollers, 
while batches of smaller components are carried on special 
trays which prevent movement of the parts during surface 
finishing. 

The rate at which metal is removed depends mainly on the 
freshness of the abrasive charge and on the feed rate through 
the machine. Other factors are the shape of the component 
and its position in relation to the abrasive discharge from the 
impeller wheels. Oblique approach of abrasive to the work 
surface is more effective than a direct vertical discharge. As 
much as 0.0015 in. to 0.002 in. of metal can be removed at 
a 3 in./min. feed rate; at a 24 in./min. feed rate metal removal 
is 0.00025 in. 

The Wheelabrator is not restricted to abrasive finishing. It 
can also be used for shot peening of steel components and 
forgings. And sheet contouring can be effectively handled 
with little modification to the machine. 
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THE AEROPLANE 
and ASTRONAUTICS 


Materials and Processes . . . . 


Materials 


Y drawing attention, in his opening speech, to the need to 

develop special materials suitable for airframe structures 
operating in high-speed high-temperature conditions, Dr. Barnes 
Wallis, chief of aeronautical research and development at 
Vickers-Armstrongs (Aircraft), started off the Engineering 
Materials and Design Exhibition* at Earls Court last week with 
emphasis on aeronautical engineering. He was speaking par- 
ticularly of the temperature attained by the skin of a supersonic 
transport travelling at a speed of around Mach 4.5; the material 
for this, he said, must be able to maintain its strength and 
elasticity at temperatures in the region of 300°C. 

Even if the final answer to his problem was not on show at 
the Exhibition, there was none the less a good deal to see that 
confirmed the strenuous efforts that are being made to meet 
these new problems. It was only to be expected, however, that, 
in an exhibition of this kind, the principal emphasis was not 
specifically directed on any particular industry. Even so, 
bearing in mind the particularly important part played by the 
aircraft and aero-engine industries in acting as a sort of catalyst 
in the development of new special-duty materials—that have 
since found application in many other fields—there was com- 
paratively little to be seen of special aeronautical materials or 
design trends. 

As part of the exhibition, however, a series of Conference 
sessions had been arranged and in some of the lectures reference 
was made to current applications of various materials in aircraft 
and missiles, and to the associated present-day problems. For 
instance, although not specifically discussed in relation to air- 
frames, a good deal of information was available in a paper on 
weldable high-strength stainless steels by Mr. J. I. Morley 
of Firth-Vickers. This is a material that is becoming increasingly 
“noticed” for the new generations of supersonic aircraft; 
indeed, it has been reported that in the airframe structure of 
the Bristol 188 supersonic research craft, extensive use has been 
made of Firth-Vickers 520 stainless steel. 

Two forms of the material were covered in Mr. Morley’s 
lecture, F.V.520 (B) low-carbon martensitic steel available in 
all forms except sheet and strip; and F.V.520 (S) semi-austenitic 
Stainless steel sheet material. Exceptionally good corrosion 
resistance is claimed for the 520 (B) material which can be 
welded; it is specially suitable for very highly stressed com- 
ponents; is resistant to stress corrosion cracking; and retains 
its mechanical strength at temperatures up to 450-500° C. 

Of 520 (S) it is said that it is probably the most readily 
weldable of the semi-austenitic steels. This material has good 
forming properties. and also retains its mechanical strength 
characteristics at high service temperatures. 

Magnesium was very much in evidence in the exhibition on 
the stand of the Magnesium Industry Council which embraced 
a wide variety of products from its large number of member- 
companies. It was also dealt with in a lecture by the Council's 
chairman, Mr. P. A. Fisher. 

As he pointed out magnesium alloys are no newcomers to the 
aeronautical field, having been used extensively in airframes 


* Sponsored by “ Engineering Materials and Design.” 
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and aero-engines for at least a quarter of a century. More 
recently the development of new alloys, said Mr. Fisher, has 
enabled magnesium to keep up, at least to some extent, with 
the demands for higher strength at higher temperatures which 
modern high-performance aircraft construction requires. 

The influence of aeronautically, and astronautically, inspired 
development in other fields was underlined by Mr. V. E. 
Yarsley in a lecture on plastics materials for high temperatures. 
At the present time, he said, provision of materials for high- 
speed flight. and of electronic instruments which have to 
function at progressively increasing temperatures, are carrying 
the bulk of the research effort. For the future, Mr. Yarsley 
thought that for aircraft and space-craft plastics have a “ tough 
assignment ™ and that it was likely that they would meet equally 
tough competition from ceramics and special metals. 

Among the exhibitors on the 60-odd stands there were 
several familiar names in the aircraft industry. A few of 
them were showing items of specifically aeronautical interest, 
but the majority had chosen general displays more in keeping, 
perhaps, with the overall intention of the exhibition to interest 
designers by presenting as wide a variety as possible. On the 
Magnesium Industry Council stand, for example, was a 
bifurcated duct casting for the Rotodyne as an excellent 
example of this sort of application of the material; smaller 
items included a guided-missile component for Sperry, and a 
Rotax generator housing shell. 

Wilmot Breeden displayed hollow nickel-chrome inlet guide 
vanes for the Sapphire. The Distillers Plastics Group had a 
whole range of exhibits including glass-reinforced laminates 
made with Cellobond polyester resins and Hycar oil seals. The 
LC.1I. stand included an interesting display of products from 
its Metals Division such as titanium and zirconium. Firth- 
Vickers Stainless Steels had a large display of the various uses 
to which this material can be put. 

Among others showing their wares were:— 

Bound Brook Bearings. Ltd.: Ferranti, Ltd.; Lake and Elliot. 
Ltd.: Langley Alloys. Ltd.: Lodge Plugs, Ltd.; Low Moor Alloy 
Steelworks, Ltd. and Low Moor Fine Steels, Ltd.; Macreadys Metal 
Co., Ltd.: The Manganese Bronze and Brass Co., Ltd.: Midland 
Silicones, Ltd.: The Morgan Crucible Co., Ltd.: Samuel Osborn 
and Co.. Ltd.: Plastic Engineers, Ltd.; Sheepbridge Alloy Castings. 
Ltd.: Sheepbridge Stokes. Ltd.: Sintered Products, Ltd.; Small 
and Parkes, Ltd. ; Thermo Plastics, Ltd.;: The Torrington Co., Ltd. ; 
Vickers. Ltd., and Henry Wiggin and Co., Ltd. 


Right, hollow inlet 
guide vanes in 
nickel-chrome steel 
shown by Wilmot 
Breeden. 


Left, a portion of the Firth-Vickers 

Stainless Steels stand. Below, a Roto- 

dyne duct casting in magnesium alloy 

displayed by the Magnesium Industry 
Council. 


Photographs copyright “The Aeroplane and Astronautics” 
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Personal Flying 


OW much does it cost to operate a medium-sized executive 

aeroplane in the U.K.? Some interesting figures have just 
been made available by Aero Enterprises (Boreham Wood), 
Ltd., for the Piaggio P.166, which is proving very popular for 
company use. ‘Three of these aircraft are now registered for 
executive Operations in this country, so the figures may be 
expected to be realistic. 

[heir starting point is the £37,220 basic price of a new and 
fully equipped P.166 delivered to the U.K., with 174% duty 
paid. It is then assumed that £5,000 of radio equipment is 
installed, and a 15% allowance made for spares, adding £6,333. 
Depreciation to a residual value of 20% (£9,710) over eight 
years is assumed, together with a slightly pessimistic insurance 
premium of 4% of the £42,220 equipped cost. 

With standard M.o.A. hangarage (£280 p.a.) and a pilot 
salary of £1,500, the fixed annual charges amount to £8,323. 
Variable costs include £6 an hour for fuel, computed from 
75°, of the standard U.K. price to allow for a small proportion 
of overseas flights, with their 2s. 6d. per gallon tax rebate. 

Landing charges, on an average sortie time of 14 hours, 
amount to £1.92 per hour, and engine and airscrew maintenance 
respectively for £2 and £0.33 per hour. Hourly airframe main- 
tenance costs depend on utilization, and vary from £3.33 for 
300 hours p.a. to £1.56 for 800 hours p.a. 

Between these two extremes of utilization, it therefore costs 
in the region of £12,393-£17,760 to run a Piaggio P.166 in this 
country for a year. Equivalent costs per flying hour are £41.31 
for 300 hr. p.a., reducing to £22.20 for 800 hr. annual utilization. 

Managements will be more interested in seeing the meaning 
of these figures in familiar terms. In the five-passenger con- 
figuration, the P.166 costs, for 300, 500 or 800 hr. utilizations, 
Is. Id., 9d. or 7d. per passenger seat-mile. If its maximum 
capacity of seven passengers can be utilized to the full, corre- 
sponding costs will fall to 9d., 6d. and Sd. p.p.s.m. Cheaper, 
in fact, than a taxi. 


PROSPECTING AT SNORING.—During a visit to the Fakenham 

Flying Group at Little Snoring on February 20, Gp. Capt. 

Richard Collard, M.P., secretary to the Aviation Committee of 

the House of Commons, flew the L.A. Prospector and also a 

Turbulent. He is seen here with the Earl of Bective and 

Mr. Ed McAully at Snoring. Some of ,the visiting aircraft 
are seen below. 


Latest application of the P.166 is for photographic survey. 
With its very commodious cabin and ceiling of more than 
26,000 ft., the P.166 is well suited for these duties, and Piaggio 
has prepared a camera installation for the German Hansaluftbild 
organization. 

Little alteration is required to the cabin, which has an 
aperture on the port side behind the pilot for a twin vertical 
camera installation, and accommodation for a _ navigator/ 
observer and an operator on the starboard side of the cabin. 


Gliding Notes 


by Dr. A. E. Slater 


IX free training courses at gliding 

clubs, lasting a fortnight each, are 
being offered by the Air League under 
the Robert Prefect Flying Scholarship 
scheme. They are open to young men 
and women who are under 21 on Mar. 31 
but over 16 when the course commences, 
and who have neither qualified as aero- 
plane pilots nor reached “C” standard 
in gliding. 

Candidates have to write an essay 
showing why they consider it as 
important today as it was in 1909 “to 
disseminate knowledge and spread infor- 
mation showing the vital importance to 
the British Empire of aerial supremacy, 
upon which its commerce, communica- 
tions, defence and its very existence must 
largely depend,” this being one of the 
objects for which the League was 
founded 51 years ago. 

Essays have to be in by June 1, accom- 
panied by a coupon from the magazine 
Air Pictorial, which gives full details. 
The Gliding Clubs providing the courses 
are the Derbyshire and _ Lancashire, 
London, Cornish, and the Scottish 
Gliding Union, and they will be held 
between Aug. 7 and Sept. 10. 

* * * 


T two annual dinners, both held on 
Feb. 20, Cambridge University 
Gliding Club celebrated 25 years of 
existence and the London Gliding Club 


its 30th birthday. Being the only member 
who has turned up regularly for the full 
30 years after joining it at the inaugural 
meeting on Feb. 20, 1930, I gave prefer- 
ence to the London Club’s celebration, 
only to hear the president, John Furlong, 
tell the members that Dudley Hiscox 
joined it in 1929. There was no London 
Gliding Club in 1929; however, Dudley 
has indeed been in it a long time—he 
joined a few months after I did. 

The chairman, Godfrey Lee, is another 
member of long standing, having joined 
just after he left school. Even after all 
these years, he pointed out in his speech 
there is still pioneer work to be done in 
exploiting new methods of soaring. 
There are waves in the jet stream, though 
a Meteor would be needed to tow sail- 
planes up to them from Dunstable. There 
is also dynamic soaring in the wind 
gradient near the ground—a sick-making 
procedure even if successful. 

At the Cambridge dinner Fred Slingsby 
expressed his gratitude to the club for 
bringing him so much business. Being a 
university club, it has a large turnover, 
with a continual stream of ex-members 
fanning out to all parts of the World, 
where they either pep up any existing 
gliding club or start a new one. The result 
is a steady stream of orders from far 
countries, and a flourishing export 
market. 


* + » 


AMPHILL’S first good wave of the 

year arrived on Sunday, February 21, 
and heights reached were 9,200 ft. by 
Graham Elsan in a Skylark 2, 8,500 ft. 
by Christopher Robinson in an Olympia, 
and 7,100 ft. by Ron Allen in a Prefect— 
all club machines. There was a marked 
“foehn wall,” Walter Neumark writes. 
This term, as used on the Continent, 
describes the almost vertical face of the 
leeward boundary of the cloud over the 
mountain responsible for the waves; the 
cloud dissipates at this position because 
it has begun to descend on the leeward 
side of the mountain. The “ wall” is 
therefore upwind of the first lee wave. 

All three pilots were launched about 
11.00 hrs. and came down an hour later, 
when the “foehn wall” had dissipated. 
Weather reports give an I1-knot wind 
from W. by N. at Manchester, and the 
chart shows a “col” approaching from 
the west of Ireland, so the state of the 


‘air must have been changing rapidly. 


Neumark also writes that the arrange- 
ments for a race between a four-seater 
balloon and the Derbyshire and Lanca- 
shire Club’s glider fleet, which he hoped 
to organize for Easter, have fallen 
through. The nearest thing to this in 
past history was a race between a balloon 
and a party of military cyclists in 1902, 
organized by the Rev. J. M. Bacon. 
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THE AEROPLANE 
and ASTRONAUTICS 


Correspondence 


No Ships at L.A.P. 


AS a reader of your paper for some 15 years, and being 
employed as a Customs Officer at London Airport, I feet 
I must enter into print in defence of myself and my colleagues, 
following the comments made by your correspondent on 
page 217 of the issue dated Feb. 19. 

I am wholly concerned with examining air freight, and the 
statement that “ Customs and Excise staff . .. may be dealing 
with ships’ cargo one week and air cargo the next” is quite 
wrong. Most of the officers on the airport have been here 
several years, and in fact the minimum unit of appointment 
is one year. We don’t get many ships unloading freight at 
London Airport. 

As regards the expression “coastwise”—this applies to 
freight removed unexamined from one port (or airport) to 
another, and the revenue principles involved are the same 
regardless of how the goods are removed. It certainly doesn't 
mean that we insist on treating airfreight removed “ coast- 
wise” exactly as if it was being moved by sea. 


Camberley, Surrey. “ Tipe-WalrTer.” 


The Best Twelve 


READ John Fricker's article on the 10 best books on flying 
(Dec. 25, 1959) with interest, and was pleased to note that, 

as is becoming the fashion in this sort of list, Pierre 
Clostermann’s “The Big Show™ was included. I was also 
pleased to note that “ Wing Leader” by J. E. Johnson and 
“ Reach for the Sky” by Brickhill, on Bader, were not. 

The great books about air combat have action, technical 
detail, poetic vision, and compassion. They rush us into the sky 
to battle, then, in a series of painful revelations, they show us 
the pity of it all. We see the frailty of man, and, thereby, the 
courage of the few. We suffer the most painful revelation—all 
these men, enemy and friend, are the best and noblest of man- 
kind. Is there any tragedy more heartbreaking and ultimate 
than these young pilots, the flower of the Earth’s meng tearing 
each other to pieces in exquisitely wrought machines, high in 
a lovely sky? 

I do not care for the books about air combat which read like 
a report on a rugby match. I do not care to read a great 
fighter pilot condemn another pilot for screaming into the radio 
as he fell in flames. I do not care to read about another great 
fighter pilot who rushed to the telephone after release from 
prison camp and asked for a Spitfire. Surely, in maturity, there 
should come, to those who shot down brave men, a sense of 
final compassion? 

These are some of the reasons I commend John Fricker’s 
choice, and why I would like to mention two more to make a 
Best Twelve. Denis Barnham’s compassionate “One Man’s 
Window” and James Salter’s marvellously beautiful and sad 
“The Hunters.” 

Sudbury, Mass., U.S.A. 


Efficiency in Administration 


| AM sorry that my article, “ 1959—The Turning Point,” 
published on January 8, should have brought forth adverse 
comment from the Chief Public Relations Officer of B.E.A. 
(Feb. 12). The whole industry should, I think, work together 
as a unit in its competition with the rival surface forms of 
transport. 

In doing this, however, it is well to keep in mind that 
much of the flying of the Independent Operators (inclusive 
tours and charters) is done at rates which approximate 2d. 
per seat mile. This is so competitive with surface travel that 
I believe, had controlled competition been permitted in British 
aviation on scheduled routes, we should have seen a greater 
proportion of travel done by air at this present time. 

My article did not in fact mention the Corporations, B.E.A., 
or inefficiency. The statement at issue, “ private enterprise 
with its more efficient administrative organization,” implies 
that the Corporations are efficient (not inefficient). But the 
principle that private enterprise is more efficient appears to 
have been accepted by the electorate and politicians alike if 
the last election is any indication. 

The profit margin yardstick can only be used if the capital 
involved is taken into account and I am unable to follow 
Mr. Simpson’s argument that the Independent Airlines are 
better placed as regards payment of interest on the working 
capital. In order to survive, private enterprise must satisfy 
those who have provided capital by producing adequate 
rewards. 

I believe Mr. Simpson would find if he investigated the 
numbers that it takes more ground personnel to operate a 
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State airline than an Independent, in proportion to the opera- 
tions achieved. Also he would find numerous ground staff 
appointments with no counterpart in an Independent airline 
as they had not been found necessary. By these yardsticks 
would I judge the efficiency of any enterprise. 

The application of the Minister's recent statement, forecast 
in my article, that controlled competition may now be per- 
mitted, will be awaited by both the travelling public and the 
industry alike with great interest. 


Woodford Green, Essex. 
The Potentialities of the Wankel 
y 


seems inevitable that the ultralight aeroplane will undergo 

a revolutionary change in the very near future. There is 
already in existence a lightweight engine, the rotary N.S.U. 
Wankel which weighs about a quarter of the equivalent internal 
combustion engine. 

At present a water-cooled Wankel—Italian version—is driving 
a car in Italy; in Germany a 125 c.c. type is proving itself to be 
a happy solution of the—one time—engineer’s dream. There 
are still difficult problems to be overcome in respect of efficient 
compression seals in the Wankel, which—sooner or later—will 
be solved and then, the “little devil” will step into the flying 
realm, and a “ golden age” of small and safe aeroplanes will 
be realized. 

A 125 c.c. rotary Wankel giving 20 h.p. and a couple of 
pounds only in weight—what a blessing it will be for a Turbu- 
lent or similar ultralight plane. 

London, W.12. 


Plus ¢a Change . 
A British aircraft designer friend, who went to 
Convair and is now working on manned satellites, 
writes so movingly of the changing pattern, that to 
savour fully this emotional moment I have put on my 
rhyming boots. Thus: 
In outer space 
There is no place 
For Reynolds or for Mach, 
We now compute on 
Kepler and Newton 
—And we're just as much in the dark. 
(Kepler? An astronomer) 
x 
The Numbers Game. The business of bestowing 
endless serial numbers on variations of basic airliner 
types has now reached the point of total bewilderment 
for this columnist. When, for instance, I read that 
Tradair, of Southend, had bought two ex-Aer Lingus 
707s, | mused “ 707s operating out of Southend? And 
by a small independent? Next thing the flying clubs 
will be buying them.” And Aer Lingus, I thought, 
they had Viscounts. That’s it! Viscount 707s. I read 
on—*“ Irish Air Lines are buying Boeing 720s.” But 
surely they ordered 707s—Boeing 707s? What's that? 
The 720 is a 707? Then why do they . . . oh, well, 
never mind. * 


The Swings and the Roundabouts. And speaking 
of the 707—and who isn’t—have you noticed the 
extraordinary number of ground starter vehicles which 
have been produced for it? Now Boeings themselves, 
probably trying desperately to squeeze a /ittle profit 
out of the airliner business, have come out with their 
own version. Opens up a new line of thought, doesn’t 
it? No money in building aircraft these days—O.K.., 
let's make it on the ground equipment. And I've a 
suspicion that Boeings already have some sort of 
holding in that prospering company, Runway Exten- 
sions, Inc. Branches everywhere. 


* 


R. H. Ayers. 


W. KwaTERNIAK. 


Scientists 
must not mix with 
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Industry Record 


Airport Radar for Italy 


The Italian Government is to install 
a Marconi 50-cm. high-power radar, 
Type S.264A/H, together with two 
display systems (comprising 11 display 
units) and a microwave radar link, at 
Fiumicino Airport, Rome. The radar 
head will be generally similar to that at 
present being installed at London 
Airport, except that the Fiumicino 
installation is designed to provide addi- 
tional high-level coverage. 

Two display systems are being pro- 
vided so that the radar can be used for 


short-range (40 miles) and long-range (160 
miles) functions. Installed in different 
locations, the two display systems are to 
be connected by the microwave radar 
link. The contract, valued at approxi- 
mately £177,000, brings the total number 
of Marconi 50-cm. radars sold to 29. 


South African Decca 


Field trials of a new type of Decca 
receiver were undertaken by the South 
African Council of Scientific and 
Industrial Research during November of 
last year. Held in the Transvaal to 


A one-ton capacity aircraft 
catering trailer for London 
Airport manufactured by 
Reliance Trucks Ltd., of 
Heckmondwike, Yorkshire. 
Designed to operate be- 
tween the airport kitchens 
and the aircraft, it has two 
upper compartments for 
solid food containers and 
one lower compartment 
for liquids. 


High-strength Jointing 


By arrangement with the Huck Manu- 
facturing Co., of Detroit, Aviation 
Developments, Ltd., of London, are 
manufacturing and marketing the 
Huckbolt fastener in this country. 
Originally developed as a high-strength 
jointing medium for use on_ aircraft 
primary and secondary structures, the 
Huckbolt comprises a bolt with a head 
and three sets of grooves, and a locking 
collar. 

The fastener is locked in place by 
means of a portable pneumatically or 
electro - hydraulically operated “ pull- 
gun’; the placing and driving sequence 
being automatic. This sequence is under- 
taken at high speed, and American 
reports claim that Huckbolts can be 
installed in production at rates of up 
to 30 per minute over an extended period. 

These reports compare this figure with 
the flat rate of 360 rivets per hour for 
two operators placing conventional 
rivets, highlighting the fact that the 
fastener’s high driving speed and sim- 
plicity of operation are two of its most 
important factors. 


A pneumatically operated 
pull-gun being used to lock 
Huckbolt fasteners in a 
skin cut-out reinforcement 
assembly on a DC-8. 


Aviation Developments, Ltd., are first 
producing aircraft Huckbolts of #,-in. 
and 4-in. diameter in steel to specifica- 
tion $103 and then in aluminium-alloy 
to specification 24ST4. The use of 
24ST4 means that users can now employ 
an aluminium-alloy of higher strength 
than alloys normally used for riveting, 
and thereby effect comparable joint 
strengths by using less fasteners. At a 
later date, aircraft Huckbolts of larger 
diameters will be produced. 

The British - manufactured aircraft 
Huckbolts are being submitted to com- 
prehensive strength tests and, although 
these tests are not yet complete, typical 
representative figures obtained to date 
indicate that the strength values will be 
3,000 Ib. in single shear and 2,500 Ib. in 
tension for a -in. nominal diameter, 
and 5,300 Ib. and 4,900 Ib. respectively 
for a 4-in. nominal diameter. They have 
been used for a number of years in 
American aircraft production and large 
quantities are stated to be employed in 
oe construction of the Boeing 707 and 
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determine whether the receiver was 
capable of overcoming the local con- 
ditions of atmospheric noise, they showed 
that the probability of serious interrup- 
tion of service by such noise is very 
small] and is comparable with, or lower 
than, that normally expected from other 
causes. 

The company is now prepared to 
provide a South African Decca chain and 
has appointed Brig. H. G. Willmott, 
C.B.E., S.A.A.F. (Retd.), as their special 
representative. Until his retirement a 
few years ago, Brig. Willmott was Chief 
of the South African Air Staff. 


Miniaturized Flight Instruments 


The U.S.A.F. Wright Air Development 
Center has awarded the American 
associates of Honeywell Controls, Ltd., 
a £62,500 contract for the development 
and design of an advanced miniaturized 
air data display instrument system. To 
be incorporated in the Center's integrated 
flight instrument panel for high-perform- 
ance aircraft, it consists of two units 
providing a total of 14 different 
parameters of information. 

In addition to the standard flight 
information provided by conventional air 
data displays the new Honeywell system 
incorporates a take-off monitor and 
terrain clearance display. The contract 
calls for six prototype systems. 


Dust-free Packaging 


Reynolds (Packaging), Ltd., have now 
constructed a dust-free air-conditioned 
room at their works at Barking, Essex. 
This facility enables the company to 
clean and seal such items as flexible 
and rigid pipe products for aircraft, 
guided missiles and test rigs, with par- 
ticular reference to hose assemblies for 
aircraft hydraulic controls and high- 
pressure fuel systems; filtration equip- 
ment for aircraft and guided missiles; 
oxygen breathing equipment; electronic 
actuating gear: and fine instruments, par- 
ticularly those related to guided weapons 
systems. 


Electronic Review 


Summarizing its member-companies 
achievements, The Electronic Engineer- 
ing Association’s publication “ Annual 
Review of 1959,” highlights a number of 
export orders for aeronautical equipment. 
And, although reported in these pages at 
the time of their announcement, it is 
interesting to look back on some of these 
contracts. 

One, worth £7 million, for an extensive 
NATO early warning radar system is 
shared between the United Kingdom and 
France, the British company carrying the 
major responsibility. Another is for a 
radar defence system embodying new 
automatic electronic techniques which is 
being supplied to Sweden. The initial 
contracts for this latter system, worth 
£1,500,000, include a high-speed com- 
putor to solve many of the interception 
problems simultaneously. 

Russia has figured more prominently 
as a customer than before. The Tu.104s 
on the London-Moscow service have 
been equipped with Decca, and it is 
interesting to remember that this contract 
was placed after the ICAO meeting 
rejecting the system in favour of vor/ 
pMeE. Russia has also purchased £100,000 
worth of us equipment for use at 
Moscow Airport, and ordered a quantity 
of 1Ls/vor airborne equipment from this 
country, 

Ground equipment worth £250,000 has 
been supplied to Switzerland, Belgium, 
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Holland, New Zealand and Ghana by one 
company which has also supplied VHF 
airborne units valued at approximately 
£80,000 to customers in eight countries. 

One of the successes in aviation radar 
is an order for Swedish civil aviation 
of three 10-cm. surveillance radars for 
Stockholm, Gothenburg and Malmo. 
Similar radar is being installed at 
Maiqueta, Caracas. Other terminal radars 
have been supplied to, or are on order 
by, New Zealand, Denmark, Switzerland, 
Hong Kong, Belgium, Germany, France, 
India and South Africa. 

Copies of the review are available 
from the Association at 11 Green Street, 
Mayfair, London, W.1, on request. 


Dart Approved 


The new K.L.G. high-energy igniter 
(Type KR-104) has been approved by 
Rolls-Royce as alternative to the existing 
igniters on all Dart turboprops. At 
present operated from a high-energy unit 
providing an output of 12 joules at 2 kV 

-but also suitable for use with high- 
energy units with lower outputs—the 
igniters also have full A.R.B. approval 
for all marks of Dart. 


Wing Commander D. B. Lord (left), Air 
Attaché designate, Copenhagen, and 
Gp. Capt. D. S. Wilson-McDonald (third 
left), Air Attaché designate, Stockholm, 
recently visited Bristol Siddeley Engines 
Ltd., at Bristol. They are seen here with 
Mr. J. Pollitt, the company’s assistant 
chief test pilot, and Mr. J. Milner of the 
Aero Sales Department. 


Aircraft Cleaner 


Brent Chemical Products, Ltd., have 
introduced a new aircraft surface cleaner 
into their range of metal working 
chemicals for use in the aircraft industry. 

This product, which is known as 
Ardrox No. 6015, is a detergent-type 
cleaner which may be diluted with up to 
20 volumes of water and then applied 
to the aircraft surface, either by brush 
or preferably by pressurized spray, and 
then merely hosed down with water, The 
same material, when used as supplied or 
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alternatively diluted with an equal 
volume of water, will also remove 
exhaust tracks or oil stains. 


VC 10 Emergency Oxygen 


Normalair, Ltd., is to provide the 
liquid oxygen storage equipment for the 
Vickers VC 10. A converter of 30-litre 
capacity is to be installed in each air- 
craft to supply the emergency oxygen 
system which is being incorporated to 
comply with the anticipated revisions to 
the Air Navigation Regulations. A 
feature of these Normalair converters is 
the automatic provision of a guaranteed 
crew reserve of oxygen regardless of 
passenger consumption. 


a 


Aviation Calendar 


March 4 

Cheltenham.—-The British Instiwtion of Radio 
Engineers South Midlands Section lecture, 

Use of Radio Aids in the Control! of Modern Trans- 
port Aircraft." by K. Fearnside, at the North 
Gloucestershire Technica) College, at 19.00 hrs 

London.—R.Ac.S. Rotorcraft Section lecture. 
“ British Research on Acrodynamics of Powered 
Lift Systems.” by J. Williams, in the Library, 
4 Hamilton Place, W.1, at 18.00 hrs 

March § 

Lenadon.—British Interplanetary Socicty Sym- 
posium, “ The Exploration of the Moon,” in the 
Lancaster Room, Caxton Hall, S.W 1, at 14.30 hrs. 

7 


March 
Amesbury..R.AcS. Boscombe Down Branch 
lecture, “‘ Supersonic Civil Aircraft." by R. G 
Thorne, in the Lecture Hall, A. and A.E.E., at 
17.39 hrs 
Derby.--R.Ae.S. Derby Branch lecture, ‘Silencing 
of Jet Engines,” by F. B. Greatrex, at the Rolls- 
Royce Welfare Hall, Nightingale Road. at 18.15 hrs 
Henlow. R.Ac.S Henlow Branch lecture, 
“ Design for Hypersonic Flight.” by H. Metcalfe. 
in the Assembly Hall, R.A.F. Technical College, 
at 19.45 hrs 
London. Society of Instrument Technology 
lecture, “ Data Reduction for Guided Weapon 
Trials at Aberporth,”’ by A. S. Younger, at Manson 
House, 26 Portland Place. W.1, at 19.00 hrs 
b 


March 8 

Prestwick.R.Ac.S. Giasgow Branch Graduates’ 
and Students’ Section lecture. “* Air Traffic Control,”’ 
by B. Job, at Scottish Aviation, Ltd., at 19.30 hrs 

Gloucester._R .Ac.S. Gioucester Branch lecture, 
“ Aviation Medicine.” by Fit. Lt. J. Billingham, in 
the Wheatstone Hall, Brunswick Road, at 19.70 hrs. 

Salford. Royal Technical College lecture, 
“ Instrumentation for Research.” by J. Ring, at 
the Royal Technical College, at 19.00 brs 

Leadoa.--R.Ac.S._ lecture. “Electro Micro- 
circuits,” by Dr. J. W. Granville. in the Library. 
4 Hamilton Place, W.1, at 19.00 hrs 

March 9% 

Chester.._R .Ac.S. Chester Branch Brains Trust 
in the Lecture Theatre, Grosvenor Muscum, at 
19.30 hrs 

R.AcS. Graduates’ and Students’ 
Section lecture, “ The Hovercraft and its Develop- 
ment.” by W. J. Eggington. in the Library. 
4 Hamilton Place, W.1, at 19.30 brs. 

R ~—R.Ac.S. Reading Branch lecture. “ The 
Applications of Thermo-setting Resins.’ by E. A. 
Davies, in the Top Canteen, Western Manufacturing 
(Reading). Ltd., at 18.00 hrs 


March 10 

Bristol. —- R.Ac.S. Bristol Branch Barnwell 
Memorial lecture, “* The History of Bristol Aero- 
Engines,” by Sir Roy Fedden, in the Main Lecture 
Theatre, Faculty of Engineering, University of 
Bristol, at 19.00 hrs 

Yeovil.—-R.Ac.S. Yeovil Branch lecture, “* The 
Philosophy of Patents.” by L. Hayward, at Park 
School, Park Road, at 19.30 hrs 


March 11 
London.—R.Ac.S. Symposium on “ Vehicle and 
Instrumentation Problems in Upper Atmosphere 
Research,” all day discussion, at the Institution of 
Mechanica! Engineers. | Birdcage Walk, S.W.1, at 
09.45 hrs 
New Patents 


APPLICATIONS ACCEPTED 

832,542.—7borowski, Von H.P.G.A.R.—* Vertical 
take-off aircraft."’—-March 1S, 1957 
(March 17, 1956.) 

832,766.—Youngman, R. T.-—"‘ Force balances for 
imstruments.""——-Mar. 4, 1957. (Mar. 7, 
1956.) (Cognate application 16058, 
May 24, 1956.) (Addition to 700556.) 

832.606.—Vickers-Armstrongs (Aircraft), Lid.— 
“Acroplanes.”"—-Jan. 6, 1955. (Feb. 4, 
1954.) 

832,760.—Vickers-Armstrongs (Aircraft). Ltd.— 
“Acroplanes.""—Mar, 29, 1955. (an. 26, 
1954.) (Cognate = application 23835, 
Aug. 16, 1954.) 

832,552.—Bristol Aircraft, Ltd.—*‘Aircraft  struc- 
tures.""—Apr. 10, 1958. (Apr. 10, 1957.) 

832,761.—Vickers-Armstrongs (Aircraft). Ltd.- 
“Acroplanes.."——-Jan. 4, 1957. (Gan. 18, 
1956.) (Cognate application 4322, 
Feb. 10, 1956.) 

8$32,762.—-Vickers-Armstrongs (Aircraft), Ltd 
“‘Aeroplanes.""--Mar, 28, 1956. (Addi- 
tion to 832,760.) 

832,773.—Prewitt Aircraft Co.—*‘Aircraft structure.” 
—June 14, 1956. (une 30, 1955.) 

832,512.—Doak Aircraft Co., Inc.—‘Aerodynamic 
thrust producing devices.’--Apr. 30, 
1956. (May 2, 1955.) 

832,849.—Talco Engineering Co., Inc.—*' Vehicle 
election seats.”’—Oct. 7, 1957. 

832,860.—Rendix Aviation Corp.—"* Parachute 
release device.""-—-Nov. 19, 1957. 

832,656.—General Motors Corp.—‘‘Aircraft pro- 
pulsion unit.."—Feb. 5, 1958. (Divided 
out of 832,655.) 


832,841.—Goodyear Aircraft Corp.‘ Jet engine 
exhaust thrust reverser.”"—Sept. 2, 1957 
(Oct. 26, 1956.) 
Printed specifications of the above will be avat!- 
able on April 13, 1960, and the opposition period 
will expire on July 13, 1960. 


CHANGES OF NAME 

Aircraft Bodies, Ltd. (616,076). Homalioy Works 
Blackpool Rd., Preston, Lancs.—Name changed to 
Homalloy (London), Ltd., on September 21, 1959 

Rotorfilms (London), Ltd. (544,835). Crewdson 
Works, Smallfield Rd., Horley, Surrey—Neme 
changed to Airlift, Ltd., on September 21, 1959 

E, W. Percival Aeronautical Co., Ltd. (388,769) 
56 Buckingham Gate, S.W.1.—-Name changed to 
Edgar Percival Aircraft, Ltd., on September 22, 
1989. 

Personal Notices 
BIRTHS 

Anderson.—-On February 19, at Queen Elizabeth 
Maternity Unit, King’s Lynn, to Diana (née 
Harrod), wife of Fig. Off. D. J. Anderson—a son 

Brownlow.—On February 16, at Louise Margaret 
Military Hospital, Aldershot, to Kay (née 
Shannon), wife of San B. Browrlow—a 
daughter 

Corbet.—On February 15, at R.A.F. Hospital, 
Akrotiri, B.F.P.O. 53, to Isobella (née Mackie), 
wife of Lindsay Corbet—a son. 

D’Arcy.-On February 19, at The Louise 
Margaret Military Hospital, Aldershot, to Isabelle. 
wife of Fl. Lt. S. H. R. L. D’Arcy—a son 

Harvey.—On February 18, at Paignion and 
District Hospital, Devon, to Gillian (née Riley), 
wife of Fi. Lt. J. F. Harvey—a son. 

Humphrey.-On February 6, at R.A.F. Katuna- 
yake, Ceylon, to Janet, wife of We. Cdr. Roland 
Humphrey—-a_ daughter 

lc Pratt.—On February 21, at Princess 
Mary's R.A.F. Hospital, Halton. to Jean, wife of 
Sqn. Ldr. McKenzie Pratt—-a daughter 

Salmon.—-On February 17, at R.A.F. Hospital, 
Nocton Hall, to Jean (née Gibson), wife of Fit. Lt 
Robin Salmon—a_ son. 

Shorrock.On February 8. to Janet, wile of 
Fh. Lt. A. K. Shorrock—a son. 

Wood.—On February 16, at Halton R.A.F. 
Hospital, to Ann (née Colley), wife of Fir. Lt 
Geoffrey Wood—a son. 

Young.—On February 22, at Salisbury Infirmary 
to Pamela, wife of Fit. Lt. R. I. Young—a son 


DEATHS 

Byford.—On February 16, Fit. Lt. Graham George 
Byford. : 

McCarthy-Jones.—On February 18, We. Cdr 

Christopher Cecil McCarthy-Jones, O.B.E., A.F.C., 

R.Aux.A.F. 
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WEAVER 


There are no bits in the beehive 
No dust, no dirt. Before getting down 
to production the bees set about 
the complete elimination of impurities. 
As with bees, so with AIR BP. 
BP devotes much time and technical skill 
in laboratory and field to perfect fuel 
cleanliness. New equipment developed or adapted by 
BP engineers already achieves standards far higher 
than is demanded. Great strides have been made in micro-filtratio 
and water separation to ensure the delivery of the 


cleanest fuel at the highest rate to aircraft on 


busy international air routes. 


Crjean sweep 


AIR BP work on these lines continues, 
aiming at a clean sweep of the minutest contaminants 


in the service of aviation. 


THE AVIATION SERVICE OF BRITIEH PETFROCLECM 
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THE AEROPLANE 
and ASTRONAUTICS 


Travel for business 


-Travel for fun—Travel by PIPER 


and avoid traffic jams 


PIPER TRI-PACER 
now available 
in the UK. 


With this modern transportation 
combining speed, range and com- 
you arrive refreshed. 

PIPER aircraft, fitted with auto- 
matic pilot, radio communications 
and radio navigational aids, get you 
there and back as the crow flies— 
swiftly, economically and without 
troffic worries. 

PIPER'S simple controls make fly- 
ing as easy as driving a car. 

We are the sole distributors in the 
United Kingdom for PIPER aircraft 
and hold the most comprehensive 
range of spares in Europe. 


Contact us or further details of the 


PIPER range of personal aircraft. 
» Demonstrations arranged on request. 


Tel.: Kidlington 3059 
Cables: Vigors, Oxford 


VIGORS AVIATION LTD. 
KIDLINGTON AIRPORT, OXFORD 


MARCH 4, 1960 


~~ 


waa ae ee eee eee 


D. NAPIER & SON LIMITED 


LUTON AIRPORT, BEDS. 
TECHNICAL SALES AND LIAISON DEPT. 


invite applications from suitably qualified persons, preferably aged 25-30 
years, to fill che following vacancies: 


COMMERCIAL ASSISTANT 


§ 
5 

5 

5 

5 

5 

§ 

$ 

5 

§ To deal with commercial correspondence and internal liaison in connection 
€ with che Company's De-icing equipment sales, as well as assisting with 
r ) Publicity including the planning of literature and arrangements in connection 
2 with various exhibitions. 

$ 
5 
5 
5 
5 
Ee 
5 


TECHNICAL SALES ASSISTANT 


A technically trained man with a sound knowledge of aircraft electrical 
equipment design and general background on aircraft structural design and 
performance. Considerable technical correspondence will be involved and 
interna! liaison with Technical and Manufacturing Departments necessary. 
a in writing will be treated in confidence and should be 
.» Marconi House, 336/7 Strand, London, 
w.c. 2, quoting reference A 897A. 
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STEEL SHELVING 
6’ high, 34” wide, 12” deep. 
6 shelves as illustrated. 
£3.15.0 
IMMEDIATE FREE DELIVERY 
% Each Shelf will hold 
over 3 cwt. 

% Shelves adjustable 
every 2 ins. 

*% Stove enamelled dark 
Green. 


%* Other sizes made to 
order. 

SEND FOR LIST. 
ROCHDALE 
METAL 
PRODUCTS 
Devon St. Works 
Tel. Rochdale 40070/40078 


America’s Best-Selling Range of 
Light Aircraft! 
CESSNA 

The ideal Machines for Business, 

Club or Pleasure Flying 
Sole Representatives in Great Britain are 


Airwork Services 
Airwork House, 35 Piccadilly, W.1. 
Telephone : REGent 8494 


SUPER AERO 45 


Available with full Public Transport C. of A. 


% Attractive all-metal 4-seat aircraft of modern 


Pm... " ( Regd. Trade Mark ) 
wmousreres SOLDERING EQUIPMENT 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
AGE 
ILLUSTRATED 
MANUFACTURED i” Bit Model 
IN ALL (Cat: No. 70) 
VOLT RANGES 
BRITISH 
DESIGNED FOR 
CONTINUAL USE 
ON BENCHLINE PROTECT! 
ASSEMBLY SHIELD 


(Cat: No. 68) 


British & Foreign 
Patents 
Reg. Designs etc. 


Catalogues from Head Office, Sales & Service 
ADCOLA PRODUCTS LTD. 
GAUDEN ROAD, CLAPHAM HIGH STREET, 
LONDON, SW4 


WIRE THREAD INSERTS 


MANUFACTURING CO. 


COMBE DOWN, BATH, SOMERSET i 


Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH : 


design, providing economical operation with 
comfort and safety. The finest value in the 
world today. 


% Lowest first cost and lowest operating costs 
in their class. 


*% Early delivery. 24-hours spere parts service 


Precision and full maintenance backing available in the 
made in Car- U.K. Demonstrations upon request. 
a coe ag Sole U.K. distributor for OMNIPOL, Prague 
miniu P 

and Mag- Group Captain EDWARD MOLE, 
nesium. Alsc Aircraft & General Finance Corporation Ltd., 
in Stainless 3 Red Place, Green Street, London, W.1. 
Steel and Tel.: Grosvenor 4360. Cables: EMAVIAT London. 
Bronze. 

META-SOKOL 
B.S.F. : 
Metric 
B.S.P. 
B.A. 
Whitworth 
Unified. 

(1938) LTD. 


a Teepe 


Telephones: MACaulay 3101 & 4272 


Fg aka 

ie Na — 
ptt: . 
4 eae 
re 8 
ae 4 

Re “ss 
Sa 32 
gy _ 

‘ 2 F ~ SO 
B, ay" am = a 
bets, ¥ _ ni 

Pa: = \ 
oe rf « 
1 oa we“ ai 
Py Hi Pc s - 
aap ——— a 

S — 

a — « 
Pt ha LU’ 
ieee - | 
aaa 4g és ; 
Antz “ ‘4 ge oF a 
ay : os sg 2 if: t 
me Ai aig * 
Be: 8 Me If | 
os 7 ae _ ae age i i; 
a LE a » - ." my 124 See No AE LEE, 
e : a ae | 
z : : Bo is “|| 
a —— f 
Bo DCOL | 
Peas, : ’ 

4 ‘ ioe Fe Bis web’. 

a Fe oe ae 

a a 
ae as as Rg, cog 
‘a vs 8 wa Pits oe Bo) 
oh SCS 
vere 
ae 
ee je Zz7 , or 
=). | a Ze a 
é, H VA: J 
- a SSS Yj 

ie ; SS = 
je } po BAM Sa 
oy. — 
it Wh ' 
ae . 
Ban. 
Five Ss ceraenrnnnn nnn ER RE | oe : 
pes : $ j 
‘lice 8 
butt a 
ee ae é 

bs ae ("3 orn 
> ae “J LP: Sues nck 

Dm ef . ee - q a 4 a 


MARCH 4, 1960 


“AEROPLANE 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,” Bowling Green Lane, London, 
€.C.1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


CLASSIFIED 


33 


AIRCRAFT FOR SALE 
W. S, SiAckLETON. J T.. 


EUROPE’S LEADING AIRCRAFT BROKERS, 
ANNOUNCE 


ieee Ggtharee i waron new OF 
1960. 


AEROPLANES FOR SALE EX 
STOCK! 
HE best way to buy an acroplane is to see it, 
examine it, feel it, discuss it, fly it, think about 
it, show your wife—then choose 
HACKLETONS firmly believe this maxim and 
to prove the point we have bought for stock a 
number of single-engine American light acroplanes 
from the U.S.A The first of these, a Piper Tri- 
pacer, is already here; the next, a new Cessna 150, 
will arrive a week or two later; others have been 
bought and will follow, and as soon as one is sold 
another will be purchased 
is to make your choice here in England 
HE engineers selecting these acroplanes for us are 
specialists and we shall not buy uniecss we are 
completely satisfied. We dare not! All you have to do 
O payment in advance, no payment at all in fact 
unti! you selec’ the acroplane of your choice 
END us your name and address if you would like 
to be added to our mailing list and remember 


DON'T TAKE A CHANCE 


_ A " Pygeeeeas 


BUY YOUR NEXT AEROPLANE FROM 
EUROPE’S LEADING AIRCRAFT BROKERS 


W. S. a KLETON | Pie 


175 PICCADILLY, LONDON, W.! 
Phone. Hyde Park 2448-9 
Cable, Shackhud, London §24-13 


AMERICAN 


OLLASONS pay full P.P.L. course at club of your 
choice when you contract to buy a Jodel For 
details of this and of the Turbulent and rebuilt Tiger 
Moths, phone Croydon 5151, or write oe Air- 
craft and Engines, Ltd., Croydon Airport 2-737 


ROCTOR V, slightly damaged condition, namely, 
cracked main spar in centre section, airframe 
hours 72. engine hours 263, C. of A. to March 11, 
1961 Offers to John H. F. Kenny Erne. os 
Greystones, Co. Wicklow, Eire 5-8952 


OCKHEED 12A executive twin, certificate of air- 
worthiness expired. full airways radio, auto-pilot, 
eight seats, toilet, any reasonable offer considered. Sir 
Robert McAlpine and Sons, Ltd.. Aviation Division 
Luton Airport Phone, Luton 8073 524-7 


ROCTOR 4, excellent condition, three year certi- 
ficate of airworthiness from date of purchase, air- 
frame since new 712, engine hours since new, 157, 
price £550. Apply Box A243, care of THE AEROPLANE 
AND ASTRONAUTICS. 524-6 


OUR D.H. Dove Mk. 1B, full airline standard 
excellent condition, available immediately, from 
£9,000. Channel Airways, Southend Airport, Eason 
Phone, Rochford 56460 24-16 


i Rasa LAIR, _— . 


AIRCRAFT SALES AND FINANCING 


x Gt AS DC6A Passenger -cargo convertible 


5 0 
OuGL AS DC-6B. two available, $650,000 each 


OUGLAS DC-4, large selection available, passen- 
ger cargo convertibles 

OUGLAS DC-3 parennee: ge convertible, wide 
doors, 500 hours S.M.C . £15 per hour on 


sc 

ERON 1B. aetes configuration, excellent con- 

dition, £25,7 

OVE Several "eeatiehte in good condition, airline 

configuration, from £9,000 : 

OONEY Mk. 20 Series, the finest value in new 
M high-performance aircraft, £6,850 
Delivered U.K. duty paid 

Terms gladly arranged, and for full details 
contact 


TRAVELAIR LTD.., 115 Oxford St., Londos. Wt 


Phone, Gerrard 3382 24-18 


DERBY AVIATION LTD 


AIRCRI rT & SRGINE OvER 


Télephohc ETWALL 323 


Due to our expanding commitments 
we require the re engineering 
staff for duties at Derby Airport 


A. & C. LICENSED ENGINEERS 


with Dakota experience 


A. & C. LICENSED ENGINEERS 


with Heron or Dove experience 


ENGINE & AIRFRAME FITTERS 


with R.A.F. or R.N. experience 


LICENSED RADIO ENGINEERS 


Good wages and working conditions 


LONDON OFFICE: Tel: ABBey 2345 
78 BUCKINGHAM GATE, S.W.! 


THE AEROPLANE 
and ASTRONAUTICS 


ADVERTISEMENTS 


hy Aeroplane and Astronautics,” Sepateriee 
% (minimum 2/-) on amount deposited 


amen N UMBERS—Private ubeentinn desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics," may do so on payment of 1/- 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box , care of “ The 
Aeroplane and Astronautics,’ Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: 
London, E.C.1, England. 
3636. Telegrams: * 
Telex: 23839 
BRANCH OFFICES: Bayliss House, Hursc 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry Telephone: 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


Bowling Green Lane, 
Telephone: Terminus 
‘Pressimus London Telex.” 


PIAGGIO 
EXECUTIVE 
AEROPLANES 


Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 


17 Drayton Road, Boreham Wood, Herts 
ELStree 2688 


Save Weight 
Increase Payload 
Carry More Passengers 


Install 
MALLITE EGB2 FLOOR PANELS 
in your DC3, Viking, Ambassador 
or Viscount 800/ 410 Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €.2. 


DOUGLAS DC4 
For Sale 


E Fuel System 
@ 72 Seats 
e@ U.K. Validation of C. of A. 
@ Cargo Doors 
@ Immediate Delivery 
@ View Southend 


YASTRAEUS LIMITED 


Suite 6 
167, Victoria Street 
London, S.W.1 


Phone: VIC 1403 Cable: ARREFFAY 


R. K. pws. L™- 


LEADING IMPORTERS OF AMERICAN LIGHT 


AIRCRAFT. 
O deposit is ever required on the limited Pose 
we have been and are offering ex stock much 
greater choice, however, is provided by MX... 
on 10% returnable deposit through our New York 
Office Deposit or no deposit, the choice is yours. 


The following are available for sale and/or demon- 
Stration:— 
ESSNA 1708 modified with Metco Air Tricycle 
gear, £2.75 
(ems 1708 with VHF and ADF, £2,800. 


wo Super Custom 1956 Piper Tripacers, each 
£: 925 
1955 CUSTOM APACHE with British C. of A., 
£7,750 


URRENTLY being assembied at Portsmouth for 
of A. validation: One 1952 Tripacer, one 1956 
Tripacer, one 1957 Cessna 180—but these we have 
already sold 
URCHASED and now being shipped are two 1957 
Tripacers, one 1958, and one 1959 Autoflite 
Tripacer; and one Agricultural PA-18A. 
W* will gladly also hope to arrange inspection of 
those already sold and delivered for further 


evaluation We offer the best aircraft at the lowest 
prices, with the best available hire-purchase facilities, 
and the largest selection here and in New York: our 


services in advice and quotation are. free, willing. 
and, we hope you will find, efficient and conclusive. 
R K. DUNDAS, LTD Deadas House, 59 Saint 

« James’s Si., London, S.W Phone, Hyde tas 
3717. Cables, “ Dundas, Piccy, London.” §24-12 


Aircraft Wanted 


S‘ RAP aircraft, aluminium and stainless steel 
urgently required. Lowton Metals, Lid.. Lowton 
Saint Mary's, near Warrington. Leigh 1444-5 
zzz-T11 
A DVERTICER requires unserviceable Dakota DC3 
fuselage for mock-up purposes. Reply with price, 
condition and locality situated to Box A242, care of 
THE AEROPLANE AND ASTRONAUTICS 524-1 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 
PHILLIPS AND WHITE, LTD 


FFER from stock a comprehensive range of new 
spares and components for the following engines 
HEETAH IX. X and XV, de Havilland Gipsy 
Major and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment, electrical components and aircraft spares 
are also available from stock 
61 QUEENS GARDENS, London, W.2 Phone, 
Ambassador 8651, 2764 Cables, “ Gyrair 
London.’ 222-720 


EPAIRCRAFT, LTD., The Common, Cranleigh. 
Surrey (Cranleigh 536), for instrument and auto- 
pilot overhauls zzz-701 


= REGIONAL AIR TRADING CO.. Croydon 
Airport, for Rapide spares of every description 
Phone, Croydon 852! zzz-714 


OLLASONS for Tiger Moth spares and for Gipsy 
engine overhauls and spares. Croydon 5151. 


727-738 

IRFRAME spares for Dakotas, Harvards, Piper 
Cub Fairchilds Argus. Beechcraft, D-17s, 
Mosquito, Spitfire. Firefly Engine spares for Pratt 


& Whitney Armstrong Siddeley, Lycoming, cetc., 
accessories and instruments for all types of aircraft 
J. WALTER, LTD., The Drive, ema Surrey 


« Phone Horley 1420 or Cables, 
“ Cubeng, Horley.’ $24-11 
F* apRs os D Argus airframe complete. Travelair, 
115 Oxford St., London, W.1. Phone, 
"3382 $24-19 
HELICOPTERS 
} ELICOPTER SERVIC e™ Bl one 

aircraft for all charter vices, 96 adiy: 

London, W.1! Gro 5495-6 om, 

CLOTHING 


R A F Officers’ uniform for sale, new and 
. «KE « reconditioned. Fisher's, 86-88 — 
St., Woolwich. Phone 1055. Kit also purch: ae. a2t 
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THE AEROPLANE 
and ASTRONAUTICS 


eeeceeeeeeeeeesssoees 


EAGLE 
AIRCRAFT 
SERVICES 
LIMITED 


announce that they will be taking 
over their new maintenance 
quarters at London Airport in 
March, and look forward to 
receiving enquiries regarding 
maintenance of customers’ 
aircraft, conversion work, or 
general sub-contract overhaul 

in their fully approved 
accommodation. 


EAGLE 
AIRCRAFT 
SERVICES 
LIMITED 


> OFFER FOR SALE 


2 HERON 1B AIRCRAFT 
1 BRISTOL FREIGHTER 
Mk. XXI. 


All aircraft are offered in ready 
to fly condition, and with very 
low hours since major Check. 


PRICES ON APPLICATION 


se eeeeeeeeeee: 


Offers for charter of these 
aircraft always welcomed. 


+ tee eeeeereeeeseeeesceererseeses 


: EAGLE 

: AIRCRAFT 
SERVICES 
LIMITED 


also announce that their 24-hour 
Service for the supply of Douglas 
DC.4A/B, Vickers Viscount, 
Vickers Viking, and Bristol 
Hercules spares, will be 
continued at London Airport. 


As from March 15th, 1960, 
our address will be: 
EAGLE AIRCRAFT 
SERVICES LIMITED, 
Building 79, 

London Airport, 
Hounslow, 

Middiesex. 


svecceces 
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CONSULTANTS 


R H. STOCKEN, F.R.Ac.S., Eagle House, 109 
«Jermyn St., S.W.1. Whitehall 2777-9. 272-696 


AN L. S. McNICOL. London School Air Naviga- 
tion. Pilot and navigator training with advisory 
service. 33 Ovington Square, Knightsbridge, S.W.3. 
Ken 8221. zaz-728 


R W. SUTTON (CONSULTANTS), LTD., 7 
« Lansdown Place, Cheltenham. Phone 581}. 


HANGARS 
AFROPLANE PYANGARS 


AND LARGE SHEDS. 


NEW AND SECOND-HAND UP TO 150-FT 
CLEAR SPAN. 


EX STOCK. 
FOR IMMEDIATE DELIVERY AND ERECTION. 


Wyaecot. 


LUMBROOK MILLS, NORTHOWRAM, HALIFAX 
Phone, Halifax 68168 §24-10 


HIRE AND CHARTER 


APIDES for hire or charter. J. Whittemore 
(Aeradio), Ltd., Biggin Hill Acrodrome, Le 


NOTICES 
Al® TRANSPORT ADVISORY (CoUNCIL. 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned 
application to operate a scheduled air service:— 


FROM DERBY AVIATION, LTD., of DERBY 
AIRPORT, BURNASTON, DERBY:— 


APPLICATION NO. 143/12 for permission to 
operate at @ frequency in accordance with traffic 
demand on the U.K. Internal Service which they 
are at present authorized to operate with Marathon 
and Dakota aircraft, on the route Nottingham and/ 
or Derby and/or Northampton-W olverhampton 
(opt.)-Birmingham (opt.)-Southampton (opt. tech.)- 
Guernsey and/or Jersey, at a frequency of up to 
18 return flights weekly, until September 30, 1966 
This application will _be considered by the Council 
under the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to this 
application must 


of the date of this advertisement, addressed 
Secretary. Air Transport Advisory Council, 3 Dean's 
Yard, London, S.W.1, from whom further details 
of the application may be obtained hen an objec- 
tion is made to an application by another air trans- 
port company on the grounds that they are applying 
to operate the route or part of route in question, 
their application, if not already submitted to the 
Council, should reach them within the period allowed 

for the making of representations or —— 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143-9 Fenchurch St., 
« E.C.3. Phone, Mansion House 3089. Official 
packers and shippers to the aircraft industry 


727-674 
RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors, 
control panels, flight computers and indicators, 
three complete installations in stock A J 
Whittemore (Acradio), Litd., Biggin Hill Aerodrome, 
Kent 727-0729 


TR1I2D. STR9Z, STROX and most other British 

F R/T equipment always in 
stock. A.R.B.-approved design installations into any 
type of aircraft hittemore (Aecradio), Ltd., 
Biggin Hill Aerodrome, Kent zzz-0730 


ADAR height-finding cabins. type 13/6, practically 
complete. lers required. Box A0Oll, care of 
THE AEROPLANE AND ASTRONAUTICS 722-718 


SITUATIONS VACANT 


F.R.Ac.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 

“No pass, no fee’ terms. Over 95% ‘successes. 

For details of exams and courses in all branches of 

aeronautical work, aero engines, mechanical engineer- 

ing, etc., write for 148-page handbook—free. -E.T 
(Dept. 703), 29 Wright's Lane. London, s 

2zz-740 


RADAIR, LTD., urgently require Aircraft Elec- 
tricians, preferably with Viscount experience 
Please write giving full details to Chief Engineer. 
Tradair, Ltd., Southend Airport. Essex 524-8948 


ICENSED engineers and fitters experienced on 
light aircraft required for overseas agricultural 
operations, using Auster Workmaster and Piper 
Apply Crop Culture (Aerial), Ltd., Bem- 

bridge, Isle of Wight. 524-3 


HARTER pilot experienced London zone and 
airways required for well- me Rapides based 
at Biggin Hill/Gatwick. care of Tue 
AEROPLANE AND ASTRONAUTICS. §24-2 


GSview enasa Yyenicirar 


Femdom 


PPLICATIONS are invited for the post of Aircraft 

Control Officer within the salary scale £625- 
£1,305 depending upon age and experience. Applicants 
must possess a Ministry of Aviation Controllers 
Certificate of Competency Additional remuneration 
in the form of a Radar Bonus of £100 per annum 
when qualified. Applications in writing should be 
forwarded immediately to the Airport Commandant. 
Municipal Airport, Southend-on-Sea 524-5 


ADIO Maintenance Engineer. holding M. of A. 
licence endorsed in categories A and B (R). 
required for service overseas Generous salary and 
allowances. home leave annually or two-yearly at 
option. Apply in confidence to Box A223, care of 
THE AFROPLANE AND ASTRON*UTICS. 524-15 
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Projects * 
and Assemblies.” 


interest 


INSTITUTION OF MECHANICAL 


Royal 8vo. Cloth boards. 


PRINCIPLES 
OF 
HELICOPTER 
ENGINEERING 


BY JACOB SHAPIRO 


This important work by a _ leading 
British authority on the design and 
construction of helicopters provides a 
complete survey of present knowledge 
in this field. 
The approach is from the theoretica! 
to the practical, in six chapters entitled : 
“Rotating Wings in Steady Plight’ 
“ Performance of 
““ Dynamics of the Rotor 
of Helicopter Flight"; ‘* Helicopter 
and “ Rotorcraft Components 


in 448 pages of text, supplemented by 
350 illustrations, a glossary of terms and 
a section devoted to notation, the author 
presents a comprehensive review of the 
engineering principles of 
design and construction. 

Although written expressly for tech- 
nicians, much of this work will prove of 
to the less technically-minded 
reader already attracted to this new and 
rapidly growing field of aeronautical 
development. 
“An important contribution to helicopter 
literature and the first really complete 
treatment of the subject in this country.” 


Illustrated 
55s. net 


Obtainable from all Booksellers or direct 
from the Publishers, postage Is. 9d- 


TEMPLE PRESS LIMITED 
BOWLING GREEN LANE ~ LONDON E C1 


Helicopters” ; 
; “ Mechanics 


helicopter 


ENGINEERS 
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NVITE applications from Plight 
Hermes operation based on Manston 
qualifications required O licence, 
Hermes endorsement and Maintenanc 


in writing to Group Personnel Officer, 
Airways, Lid., 62 Brompton Rd 


a c* Amwans: | Rae 


preference 
¢ Engineers 
Licence category C and/or A. Pension scheme 
Silver 
London, S.W.3 
524-4 


Engineers for 
Minimum 
given 


Apply 


A* —_ | hag TROL cr RS 


FOR 


— OF 


AGE 23 to 35 GOOD 


EXPERIENCE ESSENTIAL 


SALARIES: WHILE TRAINING £775 


ACCORDING TO AGE; 


WHEN FULLY 
APPROXIMATELY £950 AT AGE 25; 


ar 
EDUCATION AND 
RECENT AIRCREW OR AIR TRAFFIC 


CONTROL 


to 


TRAINED 


£1 


£1,130 


160 AT 


AGE 30 OR OVER, RISING TO £1,480 


PROMOTION PROSPECTS 


Write 


MINISTRY OF AVIATION 
(ESB1/ATCO), 
BERKELEY SQUARE 
LONDON, W.1 


HOUS 


for further particulars and application form to 


527-8898 


LECTRICAL Test Engineer for a variety of duties 


employing 
resonance 
vibration 
tion testing Must be capable of 
developing own test equipment HN. 


electrical / clectronic 
testing, resistance strain 


apparatus on 
gauges 
flight strain measurement and pre-installa- 
designing and 


flight 


in electrical 


engineering and several years experience desirable 
Salary in accordance with qualifications and experi- 
ence Please send full particulars of experience to 


the Personnel Officer 


The Aerodrome, Woodley, Reading, Berk 


8 


Handley Page (Reading), as 


524 


IKING A- and C-licensed engineer required. Apply 
ssex 


Channel Airways, Southend Airport, 


$24-17 


OMPANY on South Coast has vacancy for work 


supervisor 
staff supervision and be familiar with A 
A.L.D. stores and inspection procedure 


applicants with general aircraft experience 
drive and initiative will be considered 
details of previous experience to Box A 
HE AEROPLANE AND ASTRONAUTICS 


Ic ENSED radio engineer required for 


R.B 


Applicants must have experience of 


and/or 


Position is 
permanent for the right man and progressive and only 
enthusiasm, 


Writ 


223 


© giving 
care of 


524-8949 


va 


ried and 


teresting post at Biggin Hill and Gatwick. Air 


Courie rs Lt td. Biggin Hill Aerodrome, Kent 


Biggin H 2233 
ICENSED or 


unlicensed airframe and 


Phone, 


524-8951 


electrical 


engineers required with experience on Dove, 
Heron or Ambassador aircraft, also A or A and B 
zineer Apply F J Wilding, Morton 
n Services, Ltd Blackbushe Airport, 
Camb Surrey Phone, Camberley 1600, ext. 40 
$26-8953 

SITUATIONS WANTED 
XPERIENCED Captain 7,000 hours rated 
Viscounts, Viking, D.C.3, instructor, seeks posi- 


tion Box A244, care of THE 


ASTRONAUTICS 


TUITION 


VIGATION, LTD., provides full-tim 


licences 


for A.R.B 
Monarch 1364 


AK 
ply 
Broadw ay, 


AEROPLANE AND 


525-x3463 


¢ or postal 


tion or a combination of these methods for 
Classroom 

General, 
rmance scheduled examination 


instruc- 
certain 


For details 


Avi gat ion, Ltd., 30 Central Chambers, 


Ealing 


London, W.5 Phone, Ealing 8949 
722-719 
IRWAYS AERO tonne ae 3S da LTD., Biggin 
Hill M.0o.A.-approved Pin, © e 1/R 
courses. Chipmunk, Aiglet, (he. & and twin-engined 
Super Aero. Competitive contract rates. Biggin Hill 
( i9) 2735 524-8909 


EARN to fly, 
ment flying for £4 per hour; nigh 


per hour Residence 6 gns. weekly 
courses for Commercial Pilot's Licence. 
School for Flying. Lid Thruxton 


(Andover Junction, | hr. 15 min 
Hants 


to instrument 
at 25s. per hour at 


£32; instructors’ licences 


rating 


and instru- 


t flying. £5 


Aerodrome 


Bigg 


availabl 
Green Line 705 from Victoria or Bromicy 


Maitland Air Charters, Ltd. Phone 


ENHAM LINK TRAINING C " — 
day week. Denham 2161 or 


from Waterloo) 


22zz-739 


standard 


in Hill 


Biggin Hill 2277 


XETER AIRPORT LTD AND PLYMOUTH 
E AIRPORT, LTD., offer the least expensive and 


most comprehensive flying training avai 
Contract rates from £2 


and 24-hr. met : 
accommodation from £3 10s.; airport 


, Exeter 67. 433, 


7275 


Exeter Airport, Ltd 
Ltd., Crownhill, Plymouth 


s. 6d. per hour 


lable 


; Instructor’ 
to individual 
radio aids, V 
Grass or runways 


Plymouth 


15 


today 


yuire 
HF / DF 
Local 
s. 6d 


Airport 
zzz-732 
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THE AEROPLANE 
and ASTRONAUTICS 


City 


HANDLEY PAGE LIMITED 
PARK STREET, Near ST. ALBANS, HERTS 
have the following vacancies in their Test Department:— 


1. INSTRUMENTATION TECHNICIANS to assist in the planning, design 
and development of instrumentation circuits for the measurement and record- 


ing of flight data 
work is desirable. 


2. ELECTRICAL DRAUGHTSMAN 


Minimum qualification O.N.C., previous experience of this 


required for the preparation of 


theoretical drawings of electrical and electronic instrumentation circuits, 


chassis layouts, etc. 


3. INSTRUMENTATION ENGINEERS required for setting up and 
calibration of all types of trace recorders and associated transducers— 
applicants should have previous experience of this work. 


Please write giving full details to:— 


The Staff Officer, 


HANDLEY PAGE LIMITED 


Cricklewood, London, N.W.2 


y PERFECT 
PRECISION 
AIRCRAFT 


ot he SPRING WASHERS 
TO B.S. SPECIFICATION 2 SP.47 


‘ CROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 2355/8 


895-921, 
Phone 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 


SRITAINS LARGEST STOCKS 


RITE FOR STOCK USTS 


CLAUDE RYE BEARINGS 
FULHAM RD., LONDON, S.W.6 
TELEX 23453 


RENOWN 6174 (EXT. 24) 


—=arr” 
AIRCRAFT DETAIL 
DESIGN DRAUGHTSMAN 


A vacancy exists for an Aircraft 
Draughtsman at Dublin Airport, 
Ireland. 


Experience in light engineering is 


essential. Experience of aircraft design 
or repair work is desirable. 


Salary will be commensurate with 
qualifications and experience. 


Applications, giving details of age, 
qualifications and experience, should 
be addressed to the 


PERSONNEL MANAGER, 


AER LINGUS—IRISH AIR LINES 
DUBLIN AIRPORT, IRELAND 


not later than March 1/4. 


Heat transfer problems 


This interesting and absorbing work 
on cooling and temperature problems 
is mainly in airborne electronic equip- 
ment. It also concerns advanced 
techniques and heat transfer 
problems, and the design of heat 


exchangers. for this work we seek 
an. 
ENGINEER 


OR 


PHYSICIST 


preferably wich an honours degree, 
but other applicants with ¢ 
experience in a similar field will be 
considered 

Salary and terms of engagement are 
attractive, and further details of this 
appointment will be available on 
application to the Staff Manager, 
quoting ref. A/LMKB 


G.E.C. APPLIED ELECTRONICS 
LABORATORIES, 


STANMORE, MIDDLESEX 


WEAPONS 


A Design Office at Kingston, Surrey, working on Air Launched Guided 
Missiles has openings for :-— 


design draughtsmen and stressmen 


This is an opportunity for Junior, Intermediate and Senior men to join a compact team 
in new premises located close to Kingston and Richmond Park 


Chief Draughtsman, A. V. ROE & CO. LTD., 


Applications, quoting Reference No. R.87/A should be addressed to the : 


Kingston Design Office, 
clo Hawker Aircraft Ltd., Richmond Road, Kingston, Surrey. 
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THE AEROPLANE 
and ASTRONAUTICS 


pptvijua coaching as proved under our methods 

the key to success All professional pilot- 
navigator Ba Ministry-approved COM/IR/ 
PPL reshers: type ratings; performance; Link 
R/T; flying. Home-study (correspondence) excellent 
alternative. Officially appointed Forces courses scheme. 
London School Air Navigation, 33 Ovington Sauere, 
Knightsbridge, $.W.3. Ken 8221 zzz-727 


OPTED - ON -SEA MUNICIPAL FLYING 
Commercial and private pilots training 

om vying on ——, Austers and Chipmunks from 
15s © entrance fee or subscription. Municipal 

, wy Southend-on-Sea, Essex Phone, aos 
4-698 


56204 
WANTED 


IMMS $4 magneto (circa 1910), preferably in work- 
ing condition Required for replica of carly 
British acro-engine Reply Box AC1i4948, Samson 
Clark, 57-61 Mortimer St., London, W.1. 524-8 


CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin 
Hill. Tiger, Hornet and Leopard Moths, Chip- 


hour from London. Biggin Hill 2255. 


BOOKS AND PUBLICATIONS 


NTERPLANETARY FLIGHT (3rd Impression), by 
Arthur C. Clarke Describes the problems to be 
solved before space travel becomes a reality and the 
form rockets and spaceships may take Illustrated, 
169 pages, 9d. 6d. net from booksellers, or 10s. 2d. 
by post from the publishers, Tone Press 8 
Bowling Green Lane, London, E.C 


36 


att - AND SPEED” SERIES FOR 

BOY ‘Aircraft and Air Power,” by F. G 
Smauberoneh of THE AEROPLANE AND ASTRONAUTICS, 
has been written for intelligent boys between the ages 
of 10 and 16. The author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific x. and go ll Other titles in this series 


are ars otives”” and “* Shi a 
Shipbuilding." ‘IMustrated, 112 pages, 10s. . met 
fr booksellers, or lls. 5d. by post from the pub- 


lishers, Temple Press Limited, Bowling Green Lane, 
London, E.C.1. mz 


HE AEROPLANE” DIRECTORY OF BRITISH 
AVIATION 1959. Incorporating “ Who's Who 

in British Aviation.” The current edition of this 
established annual reference work provides a complete 
and up-to-date guide to Service and Civil Aviation 
throughout the British Commonwealth. Contains full 
particulars a United Kingdom and Commonwealth 
Air Force Ministries, Organizations, Airlines, 
Industries, “‘Pying Clubs and Acrodromes, and a 
Biographica! Section with over 1,650 entries. 648 
pages, price 30s. from booksellers, or 31s. 6d. by 
= rom the publishers. Temple Press Limited, 
wling Green Lane, London, E.C zzz 


AIRWORK SERVICES TRAINING 
PERTH 


SCHOOL OF AVIATION 
SCHOOL OF ENGINEERING 


Ministry of Aviation 
Approved courses for Private and Com- 
mercial Licences and Instrument Rating. 

Aircraft Engineers Licence courses. 
Residential and Recreational facilities. 


Prospectus from 


OVERSEAS AVIATION 


(C..) LTD. 


have available for world-wide charter 


65 SEATER 


ARGONAUT A/C 
: Payload 6,000 kilos, fully pressurised 
: also 
: 36 SEATER VIKINGS 
Please apply 


: LONDON SALES OFFICE: Panton 
: House, 25 Haymarket, London, S.W.1 


Tel.: TRAfalgar 3901 Telex 21168 
or 
: SOUTHEND AIRPORT: Rochford 56400 i 
Telex 1940 : 


MARCH 4, 1960 


Lane, London, 
Robb. For more than 30 years Charles Sims, chi 


from a ring-side seat. 


218 pages, 25s. net from booksellers, or 


wiing Green Lane, London 


apace Lane, London, E. 


(N 3. Compiled by the staff 


annual miscellany of illustrations to appear 


from ——— or ils. 


E EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answers 
to the many questions the intelligent layman asks 


about the science of “ astronautics.” Over 375,000 
copies sold in all editions. ger age 212 pages, 
8 m booksellers. or . by post from 


‘s. 5 rol 
the publishers, re Press Limited. Bowling Green 
E.C.1 mz 


- AMERA IN THE SKY.” by Charles Sims, 
with a preface by Air Chief Marshal Sir James 


photographer of THE AEfROPLANE AND ASTRONAUTICS, 
and one of Britain's best-known acrial paotographers, 
has watched the = growth of British aviation 

n this book he recalls with 
pen and camera, enlivened with anecdote, some of his 
many memories of those eventful days. ee ees 


6d. 
—_ from the_ publishers, Tears Press Limited, 


RINCIPLES OF HELICOPTER meencemema 
by Jacob Shapiro. This comprehensive review of 

the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of present knowledge in the field. puemgrated. fis 
pages, 55s. net from booksellers, or 56s. 9d. by post 
from the publishers, Temple Press Limited, Bowling 
zzz 


\% AEROPLANE ” PICTORIAL i: 
Asnoocanes AND ASTRONAUTICS. This is the third 


THe AEROPLANE AND ASTRONAUTICS, and covers 
highlights of aviation for the year ended autumn, 
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These illustrations 
show, actual size, some 
of the Timken bearings 
used in aircraft 


From left to right, top row, these comprise 


Blade root bearing for variable-pitch propeller. 
Bearing for an airborne instrument mounting. 


Helicopter rotor torsion hinge bearing. 


awn — 


Bearing for spider mechanism controlling cyclic 
pitch of helicopter main b/ades 


Bottom row, left to right: 


5 Bearing for variable-pitch propeller biade root, also 
for helicopter rotor torsion hinge 
6 Helicopter tail rotor blade root bearing. 
7 Light section bearing used for many applications 
including helicopter blade hinges 
Timken bearings can be supplied to meet widely 
differing requirements, for example, the steep 
angle bearings |, 2, 3, 5 and 6 are designed to 
meet thrust loads heavy in proportion to the 
radial loads. 4, resisting tilting, is chiefly 
subjected to radial loads, so is example 7. 


British Timken, Duston, Northampton, Division 
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bearings manufactured in England, Australia, 
Brazil, Canada, France and U.S.A. 
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Ground time is lost time where airline economy depends on rapid aircraft turn 
round. The Avro 748 has been designed as a quick-service, low-cost aircraft. 
With such features as a port engine propeller brake, front and rear access doors 
on the port side, separate baggage door on the starboard side and provision for air 
stairs, the Avro 748 reduces halt time to a minimum of three minutes! For facts and 


figures on this outstanding aircraft, write to: HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1 
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